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LESSON PLAN

TI TLE: AN/ TYC- 39A Space Division Subscriber Functional
Anal ysi s

LEARNI NG

OBJECTI VE: Acti on:

Condi ti ons:

St andar d:

SAFETY
CONSI DERATI ONS:

Rl SK
150- 74G10/ FO1- LPO1

In Part One, the students wll
install space division subscribers
by determ ning the correct signa
pat h, popul ati ng, strapping, and
al i gni ng nodens and patching. In
Part Two, the students w |l answer
gquestions about space division
subscri ber functional analysis.

The student will be given an

AN TYC- 39A, TM 11-5805- 790- 12- 6,
and Practical Exercise, 150-
74G10/ FO1- LPO1- PE

In Part One, acceptabl e performance
is achi eved when the student

determ nes the correct signal path
and installs subscribers by

popul ati ng nodens, line term nating
units (LTUs), and | oop key
generators (LKGs); also by ensuring
these are correctly strapped,

al i gned, and patched as needed.

The student will have 90 mnutes to
performthese tasks. In Part Two,
accept abl e performance is achi eved
when the student correctly answers
14 out of 20 questions in 1 hour.

This | esson has safety hazards whi ch may
cause el ectrical shock or physical injury.

Mbake sure

students renove all jewelry and

met al obj ects such as watches, rings,

br acel et s,

and identification tags.
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ASSESSMENT:
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RESOURCE
NEEDS/
REFERENCES:

METHODS OF
| NSTRUCTI ON:

TI ME:

AN TYC- 39A, TM 11-5805-790-12-6, Gscill oscope,
Digital Multineter, Jewelers Screwdrivers,
Overhead Projector, and Slides 1-8.

Conf erence, Practical Exercise

18 Hours

NOTES TO | NSTRUCTOR

1
2.
3.
| NTRODUCTI ON:
El apsed 1.
Ti me
2.
3.
3M
BODY
1.

Ensure that all training resources are avail abl e.

Ensure that all safety procedures and practices
are foll owed.

Ensure that equi pnent is operational before and
after cl ass.

In the last | esson, you | earned the functional
anal ysis of the conmuni cati ons equi pnent support
group (CESG and about the conponents contai ned
wi t hin.

This I esson will teach you the anal og signal patch
and how to prepare the CESG conponents for space
di vi si on subscriber installation. You will be

taught how to strap and align nodens to neet
specific requirenents for installing an anal og
circuit. At the end of this Iesson, you will be
required to answer 14 out of 20 witten questions
pertaining to space division subscriber
installation within 1 hour.

Let us begin our study by follow ng the dedicated

anal og signal path fromits entry in signal entry
panel (SEP) to its entry into the LTU

Anal og signal path

150- 74G10/ FO1- LPO1 3



NOTE:

NOTE:

QUESTI| ONS:

15M
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Refer to the Student guide page. This di agram
illustrates the path that the anal og signal
floww Il follow

Anal og data enters the nessage switch on
dedi cat ed anal og | oops or trunks.

Show Slide 1 and expl ai n.

These | oops or trunks enter the black SEP
t hrough assigned pairs on a 26-pair cable.

This signal follows a dedicated path through
the black P/ P

Interface occurs with the | oop nodens (Types
I, I'l, and di phase).

The nodem converts the signal to a digital
baseband si gnal

The digital baseband signal, which is
encrypted, passes through the black LKG P/ P

Fromthe black P/P the signal goes to the LKG
where it is decrypted.

After decryption, the plain text data stream
proceeds through the red P/ P

Fromthe red P/P the data streamenters the
LTU assigned to the originating subscriber or
i ncom ng trunk

For outgoing transm ssion, this path and
process i s reversed.

What is the function of the nodens in the
CESG? (ANS: To convert the incom ng signal
to digital baseband signals.)

Explain the difference between the RED and
BLACK patch panels? (ANS: RED is plain
unencrypted data and BLACK is encrypted
dat a) .



2. I nformati on needed for space division interface
pl anni ng.

a.

NOTE:

NOTE:

QUESTI ON:

150- 74G10/ FO1- LPO1

Type of equi pnment, nodem and COVSEC you are
interfacing wth.

The 26-pair cable and pairs the signal is
entering on.

Refer to TM 11-5805-790-12-6, paragraph 7-31,
page 7-95. Use diagramin student guide to
illustrate how to determ ne which nodem LKG
and LTU to use.

(1) By knowi ng what cable and pairs the
signal is entering, you can determ ne
whi ch nodem LKG and LTU you wll be
usi ng.

Refer to TM 11-5805- 790- 12-6, paragraphs 7-
19, page 7-42, and 7-24, page 7-50.

(2) After you have determ ned whi ch nodem
LKG and LTU you wi |l be using,
determ ne which slot to install the
appropriate nodem and LTU.

I nformati on necessary to determ ne what type
nmodemto use and its correct strapping and
al i gnnent .

(1) Baud rate.

(2) Mode options.

(3) Crypto being used.

(4) Equalizer options.

(5 Transmt data information.
(6) Receive data information

The correct variable to load into the LKGs to
be conpatible with the term nating equi pnent.

By know ng which cable and pairs a signal is
comng in on, what else can you determ ne
with this information? (ANS: The nodem
LKG and LTU you will need to use.)

5
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3. Modem st rappi ng procedures.

NOTE:

NOTE:

NOTE:

NOTE:

QUESTI ON:

150- 74G10/ FO1- LPO1

Show Slide 2 and explain. Refer students to
TM 11-5805- 790-12- 6, paragraph 7-20, page 7-
44 for Type | nodem strappi ng options.

Type | - Three operational strapping options.
(1) Interface.

(2) Mode.

(3) Baud rate.

Show Slide 3 and explain. Refer students to
TM 11-5805- 790-12- 6, paragraphs 7-21, page 7-
45 and 7-22, page 7-46 for Type Il nodem
strappi ng options.

Type I'l: MO 21 - Two operational strapping
opti ons.

(1) | NTERFACE node.
(2) EQUALI ZER node.

Show Slide 4 and expl ai n.

Type Il: MD 22 - Six operational strapping
opti ons.
(1) Mbode.

(2) Baud rate.

(3) Transmt data.
(4) Transmt cl ock.
(5) Receive data.
(6) Receive clock

Show Slide 5 and expl ai n.
Di phase | oop nodem (DI LPM .

(1) Mbode.
(2) Bit rate.

Whi ch of the three nodemtypes require two
cards to conprise the noden? (ANS: Type |
nodem )
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4. Modem al i gnnment procedures.

NOTE:

Show Slides 6 and 7. Refer students to TM
11-5805- 790- 12- 6, paragraphs 7-26, page 7-52
t hrough 7-27, page 7-82 to illustrate nodem
al i gnment procedures. After introducing

t hese procedures in the classroom divide
into groups of two and denonstrate these
procedures in the nessage swtch.

QUESTI ONS: On a Type | nodem which test points do you
connect the nultinmeter to adjust the transmt
carrier alarn? (ANS: TP16 and TP26.)

On a Type Il nbodem which pot do you adj ust
the transmt signal level? (ANS: R10.)
4H 35M
5. Pat chi ng procedures.
NOTE: Show Slide 8 and expl ai n.

a. CGenerally used to divert the signal path
around faulty equi pnent rather than redesign
the entire signal path.

b. Pat ch cords.

NOTE: Have the various patch cords avail able for

150- 74G10/ FO1- LPO1

the students to see. Refer to TM 11-5805- 790-
12-6, paragraph 7-30, page 7-84 through page
7-94.

(1) Single-lead patch cords - Used primarily
to perform | oopback of subscriber |ines
and equi pnent by connecting transmt to
receive.

(2) Two-lead patch cords - Used in
subscri ber patch panels by pl acing one
end of the patch cord in the |line side.

The white side in the transmt (jack)
side and the black side in the receive
(jack) side. Place the other end of the
patch cord in the equipnment side with



NOTE:

150- 74G10/ FO1- LPO1

(3)

(4)

the white and bl ack side inserted into
the jacks in the sanme manner.

Three-| ead patch cords - Used in LKG

P/ Ps. Both ends of the patch cord wll
fit in the line side and equi pnent side,
but will only go in one way.

Four -1l ead patch cords - No | onger used
in the nessage switch was once used with
i nvent ory COMSEC

Continue having two at a tinme in the M5 and
denonstrate the types of patching that can be
per f or med.

Types of patching.

(1)

(2)

(3)

Loopback - Allows the testing of

internal or external subscriber |ines.
Connect a single |lead patch cord from
the transmt to the receive side of
either the line or equipnent side of the
channel (pairs) being tested.

Subscri ber patch - Used when a signal
goi ng through a 26-pair cable is not
received as a result of a defective
cable pair.

(a) Connect a two-|ead patch cord from
t he equi pnment side of the failed
channel to the line side of the
new y sel ected cable pairs.

(b) Both the line and the equi prment
side of the subscriber input P/P
are located in the black (left)
pat ch panel rack of the CESG
A8 t hrough Al0.

(c) The line side connects to the using
subscri ber through the SEP

(d) The equi pnent side connects to
anal og and di phase side of the
nodens. The P/P allows the
pat chi ng of any subscriber to any
nodem as well as selective
nmoni toring of any subscriber |ine.

Modem patch - Used to patch around a bad
nodem by pat ching the original signal
path to a spare nodem
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(4)

(5)

(6)

(a) On the subscriber P/P, connect a
two-1 ead patch cord fromthe |ine
side of the defective channel to
t he equi pnment side of the spare of
your choice. This isolates the
faul ted nodem fromthe Iine.

(b) ©On the LKG black P/ P, connect a
two - lead patch cord fromthe
equi pnent side of the faulted nodem
to the line side of the spare nodem
sel ect ed.

(c) Performa LMOD conmand to conpl ete
the patching for this circuit.

LTU patch - Used to patch around a
defective LTU

(a) On LKGred P/P, connect a three -
| ead patch cord fromthe |ine side
of the failing channel to the
equi pnent side of the channel
selected as a spare LTU

(b) Performa LMD conmand to nodify
t he data base.

LKG patch - Used to patch around COVSEC
units that are defective.

(a) On the COVBEC bl ack P/ P, connect a
three-or four-lead patch cord from
the Iine side of the defective
channel to the equi pnment side of
t he spare you have sel ect ed.

(b) On the COVBEC red P/ P, connect a
three-or four-lead patch cord from
t he equi prent side of the faulted
COVSEC channel to the line side of
t he spare sel ect ed.

(c) Performa LMD command to nodify
t he data base.

Crypto bypass patch - Used to bypass a
COMSEC unit during fault isolation
pr ocedur es.

Pl ace one end of a nodified 8-foot
patch cord into the |ine side of
the COVBEC red P/ P



type patch cord is used to perform

subscri ber patching? (ANS: Two-lead patch

)

exerci se.

Expl anation to students. This is a two-part
practical exercise.

QUESTI ON: What
cord.
6H
6. Practi cal
a.

(1)

(2)

(3)

(4)

(5)

b. Appl

(1)

150- 74G10/ FO1- LPO1

Part One. Use AN TYC 39A; TM 11-5805-
790- 12-6; oscilloscope; digital
multinmeter; jewelers screwdrivers; and
Practical Exercise, 150-74G10/J01-LP2-
PE; to perform space division subscriber
installation. You will be required to
determ ne the correct signal path and
popul at e nodens, LTUs, and LKGs

accordingly. You wll also perform
strappi ng, alignnent, and patching as
required. You will have 90 m nutes to

performthese tasks.

Part Two. You nust correctly answer 14
out of 20 witten questions pertaining
to space division subscriber functional.

In Part One, have your instructor

eval uate your performance after each
exerci se has been successfully
conpl et ed.

In Part Two, have your instructor grade
the answers to your questions.

| f what you are required to do is not
clear, ask your instructor for
clarification.

cation by students.

Part One. Using the AN TYC- 39A; TM 11-
5805- 790- 12-6; an oscill oscope; digital
mul tinmeter; jewelers screwdrivers; and
Practical Exercise, 150-74G10/J01-LP2-
PE, the students will install space

di vi si on subscribers by determ ning the
correct signal path, popul ati ng nodens,
LTUs, and LKGs. They will also perform

10



17H 57M
SUMVARY

18H

strappi ng, alignnent, and patching as
required.

(2) Part Two. Using TM 11-5805-790-12-6 and
Practical Exercise 150-74Gl0/J01-LP2-PE
the students will answer witten
gquestions about space division
subscri ber functional analysis.

C. Eval uation. During Part One of the practical
exerci se, evaluate each student to ensure
they have the ability to determ ne the
correct signal path, popul ate nodens, LTUs,
LKGs, and perform strapping alignnent, and
patching, as required. Each exercise will be
evaluated individually. In Part Two,
eval uate each student to ensure they can
correctly answer at |east 14 out of 20
gquestions pertaining to space division
subscri ber functional analysis.

In this | esson, you |l earned how to determ ne the
signal path for space division subscribers, howto
popul ate nodens, LTUs, and LKGs accordingly; and
how to strap align, and patch as necessary. As
you | earn how to install digital subscribers and
perform data base procedures, this know edge will
be expanded.

In the next | esson, you will learn fault isolation
procedures of the CESG and how to test the data
path of a space division subscriber.

END

150- 74GL0O/ FO1- LPO1 11



Thi s docunent supports Task Nunber 113-603-3216 and 113-603-3219.
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PRACTI CAL EXERCI SE ANSWER KEY

PART ONE
Quest i on/ Answer

la.
1b.

1c.

1d.
le.
1f.
1g.
2a.
2b.
2C.

2d.
2e.
2f .

2h.

3a.
3b.
3c.
3d.
3e.

Type | nodem
Modem 01/ A23A306

J2 to J3

J5 to J6, J9 to J10

J11 to J12

LKG 01

LTU 01

(bserve the student nake the adjustnent to get -4 dB.
(bserve the student nake the adjustnent to get 2.0vdc
Type Il nodem

Modem 22/ A23A333 (MOD22) and A23A331 (MOD21)
J3 to J4

J5 to J6

J2 to J3

J9 to J10

J12 to J13

J15 to J16

J19 to J20

J21 to J22

LKG 22

LTU 22

(bserve the student make adjustment to -4 dB.
(bserve the student make adjustment to 2.1 vdc.
bserve the student make adjustnment to -4 dB.

Dl LPM

Modem 10/ A23A233

J11 to J12, J3 to J4, J6 to J7, J8 to J9
LKG 10

LTU 10

On J11, the student nust
patch fromthe line

side of pairs 3 & 4 to the
equi pnent side of pairs

9 & 10.

150- 74G10/ FO1- LPO1 13



PART TWO

All the questions selected for PART TWO are referenced in
TM 11- 5805- 683- 12- 6.

Questi on/ Answer Ref er ence
1. b para. 7-19
2. d "
3. d "
4. d para. 7-20
5. a "
6. a para. 7-22
7. ¢ "
8. ¢ para. 7-21
9. ¢ para. 7-22
10. d para. 7-23
11. a "
12. a para. 7-26
13. b "
14. c "
15. ¢ "
16. b para. 7-27
17. b "
18. ¢ "
19. d "
20. d !

150- 74G10/ FO1- LPO1 14



U S. ARWMY SI GNAL CENTER AND FORT GORDON
Fort Gordon, Georgia 30905-5180

LESSON PLAN

TI TLE: AN/ TYC- 39A Space Division Fault Isol ation and
Repai r

LEARNI NG

OBJECTI VE: Acti on: In Part One, the students wl|

isolate and repair faults in the
CESG space divi sion by anal yzi ng
fault printouts, using fault
isolation flowharts, performng

| oopback tests, and replacing
faulted conponents. In Part Two,
the students will answer questions
about CESG space division fault

i solation and repair.

Condi ti ons: The student will be given the

AN TYC- 39A, TM 11-5805-790-12
series, TM 11-5805-790-34 seri es,
and Practical Exercise,

150- 74G10/ FO1- LPO2- PE.

St andar d: In Part One, acceptabl e performance

SAFETY
CONSI DERATI ONS:

Rl SK
ASSESSMENT: LOW

150- 74G10/ FO1- LP2

is achi eved when the student
corrects CESG space division faults
by anal yzing fault printouts, using
fault isolation flowcharts,
perform ng | oopback tests, and
replacing faulted conponents within
1 hour. In Part Two, acceptable
performance i s achi eved when the
student correctly answers 7 out of
10 questions within 1 hour.

This | esson has safety hazards whi ch may
cause el ectrical shock or physical injury.
Make sure students renove all jewelry and
met al obj ects such as watches, rings,
bracelets, and identification tags.

1 APPROVAL DATE:DEC 11,1997
DEVELOPER: SSG Shank

DIV. CHIEF:S*ngg_gijﬁgxggoﬁJ




RESOURCE
NEEDS/
REFERENCES:

METHODS OF
| NSTRUCTI ON:

TI ME:

AN/ TYC-39A, TM 11-5805-790-12 Series, TM 11-5805-
790-34 Series, Oscilloscope, Digital Miltineter,
Jewel ers Screwdrivers and tool kit.

Conference, Practical Exercise

13 Hours

NOTES TO | NSTRUCTOR

1
2.
3.
| NTRODUCTI ON:
El apsed 1.
Ti me
2.
3.
3M
BODY:

Ensure all training resources are avail abl e.
Ensure all safety procedures and practices are

f ol | owed.

Ensure equi pnent is operational before and after
cl ass.

In the last |esson, you | earned about the anal og
signal path and the procedures to install space
di vi si on subscri bers.

This I esson will focus on CESG space division
fault isolation and repair. You will learn to
anal yze fault nessages fromthe video display unit
(VDU) and printouts fromthe line printer unit
(LPU); use fault isolation flowharts; perform

| oopback tests; and replace faulted conponents in
the CESG At the end of the |esson, you will be
required to answer 7 out of 10 questions about
CESG fault isolation and repair within 1 hour.

Let us begin the I esson by analyzing fault
nmessages fromthe VDU and printouts fromthe LPU

NOTE: Refer the students to TM 11-5805-790-12-8,

paragraph 11-9, page 11-88 "Single Line Entry
Subsystem (SLES) FI". Informthemthat the
prelimnary procedures for CESG rel ated fault
i solation are covered in these sections.

Main points 1 through 4 of this Iesson wll
cover the details of the introductory
portions of these sections.

150- 74G10/ FO1- LP2 2



1. Faul t

o

:

-

150- 74G10/ FO1- LP2

The informati on needed to performthese steps
are covered throughout the TM 11-5805-790-12

series and will be identified in each nmain
poi nt .
messages and printouts. (VDU LPU).

Systens al arm ar ea.

Refer to TM 11-5805-790-12-3, paragraph 5-7,
page 5-6

(1) The only systemalarmon the VDU screen

that will lead you to a fault in the
CESG i s serious channel alarm (CHA).
(2) This alarmw || be displayed on row 3 of

t he supervisory VDU screen
| ndi vi dual channel status area.

Refer to TM 11-5805-790-12-3, paragraph 5-8,
page 5-09.

(1) Provides information about a particul ar
channel that is alarmng.

(2) This alarmw || be displayed on rows 4
and 5 of the supervisory VDU screen.

(3) Acknow edgenent of channel or equi pnent
status is done by depressing the ACKT
key.

(a) This causes the blinking channel in
t he CHANNEL STATUS SUMVARY
partition to becone steady.

(b) The status of the channel is
di spl ayed in the | ND VI DUAL CHANNEL
STATUS READQUT partition.

(4) You can get a printout of the channel
st at us by:

(a) Depressing ACKT foll owed by
depressi ng ACK.
(b) Using the STAT conmand.

3



(c) Using the &\NN directive.

(5) Fields of information |eading to CESG
faults.

NOTE: Ref er students to TM 11-5805-790-12- 3,
paragraph 5-8, page 5-9. There are 11 fields
of information contained on the VDU screen.
However, for the purpose of this |esson,
enphasis wll be placed on these fields:
1,2,7,8, and 11.

(a) Logical line nunber is the channel
that is alarm ng.

(b) Service state shows whet her the
channel is in or out-of-service or
i s undefi ned.

(c) Channel status/alarm

1. ACS i ndi cates channel is out
of servi ce.

2. LBF - | oopback test fail ed.
Check LPU printout for
detailed information.

3. LBP - | oopback test passed.

4. CRF - crypto resync failure.

5. ALM - active alarm

(d) Line term nation nunber/nodem
nunber - Shows the LTU and nodem
nunber in the path of the alarm

(e) Equipnent status/alarnms for nodens.

1. MD: LBM - | oopback node.

2. MD: LRC - | oss-of-receive
carrier.

3. MD: LTC - loss-of-transmt
carrier.

QUESTI ONS: VWhat are the three ways to obtain a channel
status printout? (ANS: Depress ACD foll owed
by ACKT, STAT command, &NNN.)

150- 74G10/ FO1- LP2 4



Which field of information tells you which

channel is alarmng? (ANS: Logical line
nunber . )
45M
2. Channel managenent comrands.

NOTE: Refer to TM 11-5805-790-12-3, paragraph 5-17,
page 5-35 For the purpose of this |esson,
only COSR, CI SR, LOSR, and LISR "by
i ndi vi dual channel™ will be covered.
Informthe students that the preferred nethod
of placing channels in or out of service is
with Cl SR and COSR, rather than LISR and
LOSR.

a. COSR - takes channel out-of-service.

b. Cl SR - places channel in service.

C. LOSR - takes channel out-of-service by using
LTU nunber.

d. LI SR - places channel in service by using LTU
nunber .

QUESTI ON: What are the four commands that will place
channels in or out-of-service? (ANS. COSR
Cl SR, LOSR, and LISR.)
1H 10M

3. Mai nt enance and equi pnent conmmands.

NOTE: Refer students to TM 11-5805-790-12- 3,
par agraph 5-27, page 5-234. For the purpose
of this lesson, only the | oopback (LPBK)
command wi || be covered.

a. LPBK - initiates a | oopback test. The
sequence of running LPBKs is the follow ng:

(1) LTU - checks to see if the LTU or the
LTU card slot is defective.

(2) Mddem - checks to see if the nodemis
defective, not strapped correctly, not
al i gned properly, is populated in a
defective slot, or contains the wong
nodem t ype.

150- 74G10/ FO1- LP2 5



(3) Renvote.

(a) Place each end of a single plug
patch cord in the EQU P side of the
subscri ber patch panel.

(b) Wen the renote LPBK is run, the
signal path through all the
equi pnent is checked up to the
signal entry panel (SEP) and back
t hrough the equi pnent.

(c) |If the renote LPBK passes, this
indicates that no faults exist in
the signal path before it exits the
swi t ch.

(d) At this point, the maintainer is
ready to test the signal path
beyond the nmessage switch. A
series of renote LPBKs are required
and all nust pass to interface with
the di stant end equi pnent.

QUESTI ON: Name the three LPBK commands used for
checking the signal path? (ANS: LTU, nodem
and renote.)

1H 40M
4. Mai nt enance operation printouts.
NOTE: Refer students to TM 11-5805-790- 12-4,

150- 74G10/ FO1- LP2

par agraph 5-46, page 5-371. For the purpose
of this lesson, only the LPBK test results

wi |l be covered.

LPBK test results - This printout occurs on
the LPU when a Pass/Fail test result is
received for a LPBK test. |If LPBK fails, the
followng are things to troubl eshoot and
replace/repair in the appropriate manner
required.

(1) Defective circuit card.
(2) Defective card slot.

(3) I nproper nodem strapping.
(4) I nproper nodem al i gnnent.



QUESTI ON:

2H 10M

(5) Signal path inproperly assigned. (Wong
conbi nati on of nodem LKG LTU).
(6) Defective cable.

Nane two of the six things you would
troubl eshoot if a LPBK test fails? (ANS
Def ective card or card slot.)

5. Organi zation | evel maintenance.

NOTE:

QUESTI ON:

2H 25M

The vast majority of organi zational |evel

mai nt enance required in the CESG invol ves
circuit card renoval /repl acenent, strapping,
and alignment. These procedures were covered
in last |lesson. However, for review

pur poses, the follow ng reference information
w Il be provided to the students.

Crcuit card renoval and replacenent - TM 11-
5805-790- 12-7, paragraph 10-16, page 10-40.

Modem st rappi ng procedures - TM 11-5805- 790-
12-6, paragraph 7-20, page 7-44 through
paragraph 7-23, page 7-48.

Modem al i gnnent procedures - TM 11-5805- 790-
12-6, paragraph 7-26, page 7-52, and

par agraph 7-27, page 7-82.

Whi ch TM and paragraph covers circuit card
removal and replacenent? (ANS: TM 11-5805-
790-12-6, paragraph 10-16.)

6. Di rect support/general support (DS/ GS)
mai nt enance.

NOTE:

150- 74G10/ FO1- LP2

Because of tinme constraints, DS/ GS

mai nt enance procedures cannot be taught in
depth and detail; however, subjects that
conprise DS/ GS mai ntenance will be outlined
wth references. Use this outline and have
the students locate the information in the
TMs referenced. Briefly cover the nmateri al
contained in each paragraph to famliarize
the students with DS/ GS mai nt enance

pr ocedur es.
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NOTE:
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CESG cabl e i nterconnecti ons.

Refer students to TM 11-5805- 790- 34- 3,

Figure 6-1. Start with black SEP

J11 through J15, and |ead the students

t hrough the cable interconnections until you
termnate at the LTUs. Informthe students
they may be required to replace cabl es during
mai nt enance procedures.

Cabl e nmmi nt enance.

Refer students to TM 11-5805-790- 34-4,

Table 7-1. This table shows the student
where to |l ocate i nformati on about a
particul ar cable. Select a cable fromthe
table list and illustrate informati on about a
gi ven cabl e.

Circuit card schemati cs.

Ref er students to TM 11-5805-790- 34- 3.
Appropriate exanples for this I esson wll be
shown in Figures 6-26, 6-27, and 6-45 (Type |
and Type |l nodemcards). Also, refer
students to TM 11-5805-790-12-6, paragraphs
7-26 and 7-27. Use the circuit card
schematic diagramto show the students the
signal path fromthe test points used for

al i gnnent and al so the spots where the

adj ust nents are nade.

Digital line termnation nodule (DLTM,
comuni cations interface control (CIC) card
cage nai nt enance.

Ref er students to TM 11-5805-790-34-1,
par agr aph 2-35, page 2-36. Briefly cover the
mat eri al contained in this paragraph.

Pat ch panel nai ntenance.



QUESTI ON: What TM and figure would you refer to for
CESG cabl e interconnections? (ANS: TM 11-
5805-790-34-3, Figure 1-6.)
3H
7. Practical exercise.

NOTE: The instructor will induce the faults that
will generate the fault nessages and
printouts for the student to use fault
i sol ati on.

a. Expl anation to students. This is a two-part

150- 74G10/ FO1- LP2

practical exercise.

(1)

(2)

(3)

(4)

Part One. Use the AN TYC-39A, TM 11-
5805-790- 12 series, TM 11-5805-790-34
series; oscilloscope; digital

mul tineter; jewelers screwdrivers; and
Practical Exercise, 150-74Gl0/ Q1-LP02-
PE to perform CESG fault isolation and
repair. You will be required to
identify and anal yze fault nmessages and
printouts displayed on the VDU and LPU
Wth this information, you nust be able
to use fault isolation flowharts, cable
di agrans, perform LPBK tests to isolate
faults, and repair those faults.

Then you nust place the channel back in
service to verify the fault has been
corrected. You will have 1 hour and 45
m nutes to performthese tasks.

In Part One, your instructor wll

eval uate your performance after each

i ndi vi dual task has been successfully
conpl et ed.

Part Two. You nust correctly answer 7
out of 10 questions pertaining to CESG
fault isolation and repair within 1
hour .

In Part Two, have your instructor grade
the answers to your questions when you
are finished.



b.
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SUMVARY:
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(5) |If what you are required to do is not
cl ear, ask your instructor for
clarification.

Application by students.

(1) Part One. Using the ANTYC- 39A; TM 11-
5805-790- 12 series; TM 11-5805-790-34
series; oscilloscope; digital
mul tineter; jewelers screwdrivers, and
Practical Exercise, 150-74Gl0/ 01-LP02-
PE; the students will identify and
anal yze fault nessages and printouts
di spl ayed on the VDU and LPU. Wth this
information, they will use the fault
i solation flowharts, cable diagrans,
perform LPBK tests to isolate faults,
and repair those faults. After
repairing, they will place the channel
back in service to verify the fault has
been corrected.

(2) Part Two. Using the TM 11-5805-790-12
series, TM 11-5805-790-34 series, and
Practical Exercise, 150-74Gl0/ 01-LP03-
PE; the student will answer questions
pertaining to CESG fault isolation and
repair.

Eval uation. During Part One of the practi cal
exerci se, evaluate each student to ensure
they have the ability to identify and anal yze
fault nmessages and printouts; use the correct
fault isolation flowhart; cable diagram
perform LPBK tests; and repair faults.

After repairing the fault, have them pl ace
the channel back in service to verify the
fault has been corrected.

In this I esson, you learned how to identify
and anal yze fault nessages displayed on the
VDU and LPU. Wth this information, you

i solated and repaired faults by using the

10
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fault isolation charts and cabl e di agrans.
You will continue to performthis type in
future | essons as you increase your

knowl edge and mai ntenance skills of the

AN TYC- 39A nessage switch. In the next

| esson, you will learn the functional of the
time division interface group (TD G .

END

Thi s docunent Supports Task Nunber 113-603-3216 and 113-603-3219.

150- 74G10/ FO1- LP2
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PRACTI CAL EXERCI SE ANSWER KEY

PART ONE

The instructor will induce faults that will generate fault
messages/printouts in Part One. Evaluate the students and
ensure they list the correct information on the attached
"Fault sheets".

PART TWO
Questi on/ Answer Ref er ence
1. b TM 11-5805-790-12-3, para. 5-7 pg 5-6
2. d TM 11-5805-790-12-3, para. 5-8 pg 5-9
3. d TM 11-5805-790-12-8, para. 11-9 pg 11-88
4. b TM 11-5805-790-12-3, para. 5-11 pg 5-18
5. a TM 11-5805-790-12-3, para. 5-27 pg 5-235
6. ¢C TM 11-5805-790-34-4, table 7-1 pg 7-1
7. a TM 11- 5805- 790-34-3, fig. 6-2
8. ¢ TM 11- 5805- 790-34-3, fig. 6-2
9. b TM 11-5805-790-34-3, fig. 6-26 pg 6-204
10. b TM 11- 5805-790-34-4, table 7-1 pg 7-1

150- 74G10/ FO1- LP2 12



U S ARW SI GNAL CENTER AND FORT GORDON
Fort Cordon, GCeorgia 30905-5180

LESSON PLAN

TI TLE: AN TYC-39A Tinme-Division Interface G oup Mdified

LEARNI NG

OBJECTI VE: Acti on: The student will describe the TDI GV

functions and will perform TDI GV
mai nt enance, which will include
renoval and repl acenent.

Condi ti ons: The student is given the Student
Qui de, TM 11-5805-790-12 and 34
series, an AN TYC 39A, nultineter
oscill oscope, tool kit and Practi cal
exer ci se.

St andar d: The standard has been net when the
student can correctly answer at
| east 14 out of 20 in questions in 1
hour and popul ate the TDI GV nest.

SAFETY

CONSI DERATI ONS: Make sure equi pnent is powered down before
maki ng any el ectrical connections. Renove al
jewel ry before starting any procedures.

Rl SK ASSESSMENT: A risk assessnent has been conducted on this
unit of instruction and the risk level is
deened to be: LONR SK

RESCURCE

NEEDS/

REFERENCES: AN TYC 39A, Student guide, TM 11-5805-790-12 and 34
series technical manuals, nultineter, oscilloscope,
tool kit and practical exercise.

METHODS OF

| NSTRUCTI ON: Conf erence, Practical Exercise
TI ME: 18 Hours
NOTES TO | NSTRUCTOR
1. Ensure that the classroomis avail able and properly

set up and that all equiprment and training
resources are available and in working order.

150- 74G10/ FOL- LP3 1 APPROVAL DATE:DEC 11,1997
DEVELOPER: SSG Shank

DIV. CHIEF:%&‘X_Q.—%!&_W




2.
3.
4.
| NTRCDUCTI ON:
El apsed
Ti me
BODY:

Ensure that enough technical nmanual s and Student
Qui des are avail abl e and account for all

t ranspar enci es.

Before the end of class, evaluate students on
their ability to performthe |earning objective.
State all safety notes as they appear throughout
t he | esson pl an.

To successfully maintain the AN TYG 39A, you need
good wor ki ng know edge of the TDIGM The TDIGMi s
the primary interface to the circuit switch. 1In
this lesson, we will study the details of the

TDI GM

1.  TDI GM Rack Map.

NOTE: Refer to TM 11-5805-790-12-6, para 7-16, page 7-38.

a. Row 1 (TDIGVY) and Ti m ng.

(1)

(2)
(3)

(4)

Renote Transfer Switch (RTS.)

(a) Slot 4 = RTS A
(b) Slot 24 = RTS B.
(c) RTS cards are database (HTDV) sel ect abl e.

NSYLK Cards - NSYLK cards 1 through 7 are in slots
12-15 and 32- 34.
TDOM A and TDI M B.

(a) GPMDM - Goup Mbdem - Slots 07 and 27.

(b) TAGVOW- Transm ssion G oup Mdule Order wre,
slots 08 and 28.

(c) MXDWK - MJX DEMJX card, slots 09 and 29.

(d) ATDLY - Auto Delay Card, slots 10 and 30.

Trunk Signaling TDOM A and B.
(a) TSB - Trunk Signaling buffer, slots 16 and 35.

(b) SBCC - Signaling buffer controller, slots 17
and 36.

150- 74G10/ FO1- LP3 2



(5) Master Timng CGenerators A and B.

(a) LTGARED A and B, slots 11 and 31.

(b) LTGA Black A and B, slots 5 and 25.

(c) MBM- Mdem d ock Buffer Monitor A and B,
slots 06 and 26.

(d) MIGSY -Master Timng Synthesizer A and B,
slots 20 and 39.

(e) MIGHA -A and B, slots 22 and 41.

NOTE: Recapitul ate key points. Ask questions to ensure
student understandi ng of material covered.

QUESTI ONS: Wiat is the rack designator for the TDI GW? (ANS:
A23.)

VWhat rack, row, and slot nunber is the TDIGW B RTS
card in? (ANS: A23Al124.)

30M
2. TDI GM Functi onal Descri ption.
NOTE: Show Slide 1.

a. The new TDIGMis functionally equivalent to the existing
TDIM

(1) The TDI GM provides the Automatic Message Sw t ching
Central AN TYC 39A with a high-speed digital
interface to the nessage switch conpatible circuit

swi t ch.
(a) TTC 39.
(b) TTC 39A

(c) TTG 39A(V) 3.
(d) TTC 39A(V) 4.
(e) TTC 39D

(f) TTC 39D/ PS.
(g) NCS.

(h) LEN

(2) The TDI GM provides a full-duplex, tinme-division
mul ti pl exed data and control interface to the
Crcuit Switch (CS.)

b. There are two redundant TDI GM functi ons.

150- 74G10/ FO1- LP3 3



(1) Tinme-Division Interface Module-A (TDMA.)
(2) Time-Division Interface Module-B (TD M B.)

C. There is a patch panel and SEP appearance for each
TDI GM

(1) The ANTYC 39A has a separate interface for each
TDIM (di fferent PCM cabl e connector.)

(2) The AN TYC 39A has a separate patch panel
appearance for each TDIM (different blue plug patch
connectors.)

d. Processor-Controll ed Strapping (PCS) of TDI Ms repl aces
manual strappi ng.

(1) PCS reduces wear and tear on circuit cards.

(2) GQGrcuit cards are strapped autonatically.

(3) Grcuit cards are re-strapped autonatically when
renoved/ r epl aced.

(4) Processor-controlled strapping is available for:

(a) Renote Transfer Switch (RTS.)

(b) G oup Modem (GM)

(c) Transm ssion Goup Mdule Oderwire (TGVOW)
(d) Loop Key Cenerator Selector (NSYLK )

(e) Trunk Signaling Buffer (TSB.)

e. Aut omati ¢ synchroni zati on repl aces resync panel s.

(1) The TDIMs automatically resync thenselves (if
possi ble) after sync is |ost.

(2) If resync is not possible, an alarm printout
occurs.

f. Recovered clock is routed to MIG based on processor
conmand.

(1) The MIG rmay be sl aved off of a timng source
received on either Tinme-Division Interface Mdul e
(TDIM)

(2) The selection of slave or nmaster is done by
st rappi ng.

(3) The following is a list of timng options:
(a) |Master.
150- 74G10/ FO1- LP3 4



(b) Slave T
(c) Slave T

Q Q0

MA (if on-line.)
MB (if on-line.)

g. Swi t ched Li nes.

(1) Processor-controlled selection of 35 LKG outputs to
either TDOMA or TDIM B or | oop nodens
el i m nates cabling changes.

(a) This is perforned by the NSYLK card.

(b) Only 35 LKG outputs are switched, because DIG
max is 36 channels and channel 1 is signaling
(no LKG on signaling.)

(c) The LKG output selection is done nmanual ly (by
nmoving the cable) in the ANTYC 39(V) 1

(2) The NSYLK card selections are controlled by the
Tabl e Generate (TGEN) command.

| NSTRUCTCOR NOTE: Recapi tul ate key points. Ask questions to
ensure student understanding of materi al
cover ed.
QUESTI ONS: What is the maxi num nunber of outputs on the

TDI GWP (ANS: 35)

What are the timng options of the TD GW
(ANS: Master, slave)

How are the timng options set on the TD GWw
(ANS: By manual strapping the card)

1H 10M
3. TDI GM Bl ock Di agram
| NSTRUCTOR NOTE: Show Slide 2.
a. There are two redundant TDI GM functi ons.

(1) Tinme-Division Interface Module-A (TDMA.)
(2) Tinme-Division Interface Module-B (TDIMB.)

b. Major Conponents within the TD GV
(1) Renote Transfer Switch (RTS.)
(2) The TDIMis nade up of the foll ow ng:

150- 74G10/ FO1- LP3 5



(3)

(4)
(5)

(a) Goup Mdem (GV)

(b) Transm ssion Goup Mdule Oderwire (TGVOW)

(c) 36-channel Ml tipl exer/Denultipl exer
( MUX/ DEMUX. )

(d) TDGMInterface Control Automatic Del ay
(ATDLY.)

(e) Trunk Signaling Buffer (TSB.)

(f) Signaling Buffer Controller(SBC)

Trunk Encryption Device (TED) - Part of Conmon
Equi prent Facility (CEF.)

LKG Sel ector (NSYLK.)
Patch Panels - Part of Communi cati on Equi prent
Support G oup (CESG)

C. Renote Transfer Switch (RTS) perforns the foll ow ng
functions.

| NSTRUCTOR NOTE:

(1)
(2)
(3)
(4)
(5)
(6)
(7)

(8)

d. G oup

| NSTRUCTCR NOTE:
(1)

(2)

Show Sl i de 3.

Under processor control via the ATDLY, the RTS
provides the switching to connect the on-1ine group
nodemto the circuit swtch.

Provi des the recovered clock to the ATDLY.

s a two-position nulti-pole switch controll able by
t he processor via the ATDLY.

Redundant RTS functions in the systemand the
processor control both RTSs.

Interfaces with each TDIM GM

Pl aces one TDI M on-1i ne.

Swi tches the on-l1ine group nodemto the coaxial

cabl e.

Enabl es substitution of the off-line unit to
on-line status by Automatic Data Processor (ADP)
sof tware control.

Modem Bl ock Di agram
Show Sl i de 4.

The group nodemtransmts and receives either

di pul se or di phase nodul ated data to/fromthe RTS,
which is then sent over to the circuit swtch.

The group nodem recei ves di pul se or diphase in via
the RTS to the equali zer.

150- 74G10/ FO1- LP3 6



(a) The equalizer attenuates the incom ng signal
to account for the proper cable |ength.

1. The anount of attenuation is dictated by
t he processor-controll ed strapping.

2. The attenuation can be set up to one mle,
with a one-quarter mle increnent, via
PCS.

a. The data fromthe equalizer is then
sent to the timng circuit and the
data DEMOD circuit.

(3) The timng circuit derives recovered clock fromthe
data i nput.

(a) The timng circuit outputs recovered clock to
t he ATDLY.

(b) The timng circuit also outputs DEMID carrier
to the fault circuit

(4) The data denodul ator circuit receives the data from
the equalizer circuit.
(5) The data denodul ator circuit decodes the data.

(a) The data is sent out to the TGMWcard as
baseband dat a.

(b) The data denodul ator al so sends out DEMID
activity to the fault circuit.

(6) The data nodul ator receives baseband data fromthe
TGVOW car d.

(a) This data nodul ator then sends two signals
out :

1. Carrier detect, which goes out to the
fault circuit.

2. D phase or dipul se data out to the RTS,
to be sent to the circuit switch

(b) Activity detect is sent to the fault circuit
before it enters the data nodul ator circuit.

(7) The fault circuit receives four inputs and
gener ates one out put.

150- 74G10/ FO1- LP3 7



(a)

(b)

| nput s.

Modul ator Carrier Detect.
Modul at or Activity Detect.
Denodul ator Activity Detect.
Denodul ator Carrier Detect.

PhoONE

Qutput - Alarmstatus, which is sent to the
ATDLY card.

e. Transm ssion G oup Mdule Oderwire (TGVMON Card.

I NSTRUCTOR NOTE:

Show Sl i de 5.

(1) The TGMOW provi des:

(a)
(b)

G oup dock Selector (GCLK.)
Transm ssion G oup Mdule (TGM)

1. G oup Buffer (GB.)
2. Goup Framng Unit (GFU.)

(2) GCLK Functional Description.

(a)

(b)
(c)

The GCLK provides RED or BLACK clocks to the
GMusing a control line fromthe Trunk G oup
Modem (TGM )

A REDBLACK fault alarmis reported to the
TDI GM ATDLY card.

The GCLK provi des four clock frequencies.

4. 608 M.
4.096 M.
3.072 MHz.
100 Hz sync pul se.

b

(3) Trunk Goup Modem (TGVW) - The TGM provi des tim ng
adj ustment and tine del ay.

(a)

(b)

150- 74G10/ FO1- LP3

The FIFO buffer in the G provides a m ni num
storage capability of plus or mnus 256 bits
at the maxi mum DTG rate of 4.608 M/ s.

At all DTG frequencies, the buffer size is

| arge enough to permt operation over a
24-hour period using independent atomc

st andards which cone fromthe circuit swtch.

8



(4) Goup Buffer Functional Description.

(a)
(b)

(c)
(d)

(e)

The GB receives digital data and data cl ock
fromthe group nodem

The buffer is organized as a
First-In/First-Qut (FIFO, with the data
output in the sanme order as input.

1. The buffer is set initially to 50-percent
full and, depending on the difference
between the two clock rates, wll
gradual ly enpty or fill.

2. The buffer size is selected by
Processor-Control |l ed Strapping (PCS) to:

128 bits plus or mnus 64.

256 bits plus or mnus 128.

512 bits plus or m nus 256.

This is based on the 32-kb/s | oop
rate.

Qoo

3. The buffer size is for 16-kb/s | oop rate.

a. 64 bits plus or mnus 32.
b. 128 bits plus or mnus 64.
C. 256 bits plus or mnus 128.

The state of the buffer is nonitored
continually for a full or enpty condition.
This status is reported to the processor via
device controller as a FIFO full/enpty status
bit in the TGV status report.

The PCS provides paraneters for channel size,
switch loop rate, and DTG | oop rate.

(5 Goup Framing Unit Functional Description

(a)

(b)

150- 74G10/ FO1- LP3

Decrypted data fromthe TED i s avail able for
frame acqui sition before demultipl exi ng and

swi t chi ng.

The 32/ 16-kb/s channels are grouped in 8, 9,
16, 18, 32, and 36 channel groups, which are
each serviced by a single TG



(c)
(d)

(e)
(f)

Framng information is transmtted on a

4/ 2- kb/ s subchannel .

Thus, in a 36-channel transm ssion group with
each channel operating at 32/16 kb/s, there
are 511 bits between successive framng bits
in a mjor frane.

During acquisition of framng, only zeros and
the framng pul ses are transmtted on the DIG
The Automatic Frame Grcuit (AFC provides DIG
resynchroni zati on at the conpletion of a

ti meout .

f. 36- Channel MJX/ DEMJX Card Functional Description.

| NSTRUCTOR NOTE

(1)

(2)

Show Sl i de 6.

The MJUX/ DEMJX card denul ti pl exes a baseband
group fromthe TGMOWIinto an over head channel
and up to 35 traffic channels.

(a) The overhead bit of the first mnor frame
is the framng bit and is tested for
activity.

(b) Overhead bits 2-5 are fed to the TSB for
conmon channel signaling via ATDLY card.

(c) Overhead bits 7 and 8 are not used or
noni t or ed.

The 35 traffic channels are sent to an LKG
sel ector, 5 channels per NSYLK card.

(a) One NSYLK card can only handle five
channel s.

(b) There are seven NSYLK cards circuits to
handl e up to 35 channel s.

g. Timng Interface Control Automatic Delay (ATDLY)
Card Functional Description.

| NSTRUCTCR NOTE:
(1)

150- 74G10/ FO1- LP3

Show Slide 7.
The AN TYC 39A contains two ATDLY cards, one

for each TDOM that provide a nunber of
functions required to operate a TDI GM
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

The ATDLY card provides an interface with the
processor via the CAP that is used to

di stribute commands received and to coll ect
status fromthe circuit cards in the TD M

(a) These conmmands set the channel size.

(b) These conmmands al so set the channel rate
and ot her paraneters required.

The ATDLY card al so controls the recovered
clock routing to the MIG and t he MJX/ DEMJX
group rate clock sel ection based on the
commands received fromthe processor.

The ATDLY card provides a delay required to
align the TSB wth TGOV naster frane.

The ATDLY card al so provides an SBC address
encodi ng/ decodi ng function for information
exchanged with the TSBs.

The ATDLY card issues a conmand to each of the
NSYLK cards to sel ect the output of each

devi ce.

The ATDLY card receives group rate clock

sel ection fromthe RED Local Ti mng Generator
(LTGA)

The ATDLY card issues a conmand to the TGVMOW
card to control the output.

h. Trunk Signaling Buffer (TSB.)

| NSTRUCTCR NOTE:
(1)

(2)

(3)
(4)

(5)

150- 74G10/ FO1- LP3

Show Sli de 8.

Processor-controll ed strapping is done

i mredi at el y upon conpl eti on of system
power - up.

Trunk signaling paraneters are received from
t he ATDLY.

A card presence is returned to the ATDLY card.
The TSB is used to encode, decode, format, and
buf f er data exchanged between two

comuni cati on swi tches on the overhead channel
of a DTG or over a separate quasi-anal og

si gnal i ng channel

Data is transferred into the output buffer
over the output data transfer |ine when:

(a) The data transfers clock, which clocks
the data in.

11



(6)
(7)

(8)
(9)

(10)

(11)

(12)

(13)

(14)
(15)

150- 74G10/ FO1- LP3

(b) The output data transfer enable is set.

When the output buffer is ready to accept nore
data, the output buffer ready signal is set.
Data is then encoded by the quasi-cyclic
encoder and transmtted to the subchannel

MUX/ DEMJX i f the signaling channel is to be
part of a DIG

(a) The subchannel MJX/ DEMJX inserts or
extracts fram ng.

(b) The Type 4B MUX/ DEMJX is inserted when a
16-kb/s DIGis received as part of a
m xed 16/ 32-kb/s DTG

Recei ved data fromthe subchannel MJX/ DEMJX i s
tested for errors in the quasi-cyclic decoder.
The control character detector detects the
code words indicating:

(a) Start of Message (SOM)
(b) End of Message (EQOM)
(c) Idle.

SOM and EOM are used to indicate the presence
of a received nessage and to initiate data
transfer out of the TSB via the input buffer.
Char acter synchroni zer is used to decode the
incomng data. This is done for the

guasi -cycl i ¢ decoder.

The card identifier conpares the conmand
address bits against a nest-w red address for
that particular slot.

| nput /out put signaling rate is either 2400
bits per second or 1200 bits per second,
dependi ng on the 1.2/2.4-kHz anal og channel

cl ock.

Master Reset - The TSB clears both data
buffers and initiates a character-sync search
There are two signals fromthe signaling
buffer controller.

(a) Subchannel 2 - This indicates that trunk
A is being used.

(b) Subchannel 3 - This indicates that trunk
B i s being used.

12



(16)
(17)

(18)

The 2-kHz cl ock data out clocks out the 36
channel s.

Subchannel data in enable is for the data
entering the subchannel MJX/ DEMJX.

Framng is used on the TGMOW car d.

i Signaling Buffer Controller Bl ock D agram

| NSTRUCTOR NOTE:

(1)

(2)

I NSTRUCTOR NOTE:

(3)

(4)
(5)

(6)

(7)

(8)
(9)

Show Sl i de 9.

Functional Description - The SBC provi des the
interface between the ATDLY card and the
processor | nput/Qut put Expander (ICE.)

The ATDLY card provides the interface between
the TSBs and t he SBC.

Informthe students that the SBC sends data
t hrough the ATDLY card to the TSB.

The SBC perforns the function of routing
nessages and conmands between the I CE and t he
TSBs via the ATDLY.

The SBC is fully redundant and capabl e of

bei ng connected to either processor.

The active SBC and the standby SBC have

conpl etely independent interfaces with the TSB
devi ces.

The interface between SBC A and ATDLY-A are
conpl etely i ndependent of the interface

bet ween SBC-B and ATDLY-B.

The SBC occupi es two | CE addresses.

(a) One corresponding to the SBC transm t
controller.
(b) The other to the SBC receive controller.

Al nessages are transmtted to the signaling
channel via the SBC transmt controller.

Al'l nessages are received fromthe signaling
channel via the SBC receive controller.

J - NSYLK Card Bl ock D agram

| NSTRUCTOR NOTE:
150- 74G10/ FO1- LP3

Show Sli de 10.
13



(1)

(2)
(3)

(4)
(5)
(6)

(7)

(8)

| NSTRUCTOR NOTE:

2H 10M

The AN TYC 39A contains seven NSYLK cards

whi ch provi de processor sel ectable outputs for
up to 35 traffic channels from LKGs.

The processor side of each NSYLK card
interfaces with five LKGs.

The line side of each NSYLK card interfaces
Wi t h:

(a) MJIX/ DEMUX- A
(b) MJX/ DEMUX- B
(c) Loop nodens.

The processor, via the ATDLY card, selects the
NSYLK cards desired out put.

NSYLK al so provides status to the processor
via ATDLY card.

The NSYLK provi des | evel conversion fromTTL
to lowlevel differential signals used on the
LKG channel s when the outputs are selected for
t he MJUX/ DEMUX

When the processor selects the | oop nodens as
t he output, the NSYLK provides no |evel
conver si on.

If there are only one or two channel s com ng
fromthe MJUX DEMJX, they take one entire NSYLK
card.

Recapi tul ate key points. Ask questions to
ensure student understandi ng of materi al
cover ed.

4. TDIGM | nterf aces

| NSTRUCTOR NOTE

Refer students to Information Sheet E1-1,

AN TYC 39A NSYLK card Interface Bl ock D agram
Fol dout, and E1-2, AN TYC 39A SBCC/ ALTDY/ TSB

I nterface Bl ock D agram Fol dout. Use

t hr oughout the next section.

a. The TDIGM has the follow ng interfaces:

(1) CAP to ATDLY.
(2) TAVOWto TED.

150- 74G10/ FO1- LP3
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(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)

LKG Sel ector to Loop Modem
RTS to G oup Mbdem

G oup Modemto TGVOW
TGMOWt 0 MUX/ DEMUX

MUX/ DEMUX- A to ATDLY-A to TSB-A
TSB-A to ATDLY-A

ATDLY to SBC

RTS to ATDLY.

G oup MODEM A to ATDLY.
TGMOW A to ATDLY- A

MUX/ DEMJUX t o LKG Sel ect or.
ATDLY to LKG Sel ector.

b. CAP-t o- ATDLY Interface - The neans by which the CAP
exchanges information with the ATDLY card functi on.

| NSTRUCTOR NOTE:

(1)

(2)

Show Slide 11.

The CAP issues 32-bit Qutput From Register (OFR
conmands to the ATDLY to configure the TDI M
equi pnent .

(a) Signal - CGVD DATA

1. Destination: CAP to ATDLY = Comrand
Dat a.

2. Function: The CAP issues 32-bit OFR
conmands to the ATDLY using this |ine.

(b) Signal - QWD EN

1. Destination: CAP to ATDLY = Comrand
Enabl e.

2. Function: The CAP activates this line to
enabl e the transfer of 32-bit OFR comrand
to the ATDLY card.

The CAP al so requests 32-bit Input to Register
(ITR) status words fromthe ATDLY to determ ne the
state of the TDIM

(a) Signal - STAT DATA

150- 74G10/ FO1- LP3 15



Destination: ATDLY to CAP = Status Data.
Function: This line is used to transfer
32-bit TR words fromthe ATDLY to the
CAP.

N =

(b) Signal - STAT EN

1. Destination: CAP to ATDLY = St atus

Enabl e.

2. Function: The CAP activates this line to
enabl e the transfer of 32-bit | TR words
to the CAP.

(3) The CAP provides control of the enable and address
line for the exchange of commands and st at us.
(4) Signal - STAT ADDRESS.

(a) Destination: CAP to ATDLY = Status
Addr essi ng.

(b) Function: The CAP seta these four lines to
address the ATDLY it wants to read | TR status
from

C. TGMOWto-TED Interface - Handl es both bul k-encrypt ed
trunk data and bul k-unencrypted trunk data

| NSTRUCTCOR NOTE: Show Slide 12.

(1) The interface between the TED and t he BLACK TGVOW
handl es bul k-encrypt ed dat a.

(a) Signal — RCT.
1. Destination: TGMOWNto TED.
2. Description: Receive G pher Text - This
l'ine carries BLACK receive data.
(b) Signal — RCTC
1. Destination: TGMONto TED.
2. Description: Receive G pher Text d ock -
This signal clocks the BLACK receive data
into the TED.
(c) Signal — TCT.
1. Destination: TED to TGVOW

150- 74G10/ FO1- LP3 16



2. Description: Transmt G pher Text - This
line carries BLACK transmt dat a.

(d) Signal — TCTC

1. Destination: TED to TGVOW

2. Description: Transmt G pher Text J ock-
This signal clocks the BLACK transm t
data into the TGVOWN

(2) The interface between the TED and the RED TGVOW
handl es bul k- unencrypt ed dat a.

(a) Signal — RPT.

1. Destination: TED to TGVOW
2. Description: Receive Plain Text - This
line carries RED recei ve dat a.

(b) Signal — RPTC

2H 40M Destination: TED to TGVOW

1.

2. Description: Receive Plain Text O ock -
This signal clocks the RED receive data
into the TGVOWN

(c) Signal — TPT.

1. Destination: TGVONto TED.
2. Description: Transmt Plain Text - This
line carries RED transmt data.

(3) Signal - BLACK STATI ON CLOCK.

(a) Destination: TGVMOWto TED.

(b) Description: BLACK Station dock - A RED
station clock is generated fromthe BLACK
station clock to clock the RED transmt data
into the TED.

d. NSYLK card-to-Loop Modem Interface - One of the three
interfaces fromthe NSYLK card devi ces.

I NSTRUCTOR NOTE: Show Slide 13.
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(1) The other two are TDIM A and TD M B.

(a) This interface is the default selected by the
NSYLK card devi ce upon power up.

(b) The interface is also be selectable by the
processor via the ATDLY function.

(2) The interface switches the data and cl ock |ines
fromthe | oop nodens to the LKGs.
(3) Signal - M. RX DATA

(a) Destination: Mdemto NSYLK card.

(b) Description: Receive Data (5) - This line
carries encrypted data fromthe line to the
LKGs. Five receive data lines are swtched
when the | oop nodens are sel ect ed.

(4) Signal - LM TX DATA

(a) Destination: NSYLK card to Mddem

(b) Description: Transmt Data - This line
carries encrypted data to the line fromthe
LKGs. Five transmt data lines are switched
when the | oop nodens are sel ect ed.

(5) Signal - M. CLK MODEM

(a) Destination: NSYLK card to nodem

(b) Description: Supplied Aock - This line
carries the clock signal used to exchange data
with the LKGs. Five clock signal lines are
swi t ched when the | oop nodens are sel ected.

e. RTS-to- G oup Modem I nterface.
| NSTRUCTOR NOTE: Show Slide 14.

(1) Transmts and receives data to and fromthe circuit
SW t ch.

(2) It also sends recovered clock and cl ock al arm
t hrough the RTS.

(3) Signal - DI PHASE/ DI PULSE DATA QUT- AA

(a) Destination: GWA to RTS-A

(b) Description: This line carries the transmt
di phase/ di pul se dat a.

150- 74G10/ FO1- LP3 18



(4)

(5)

(6)

(7)

(8)

(c) This line also handl es the DI PHASE/ DI PULSE
DATA QUT-AB which is GHWA to RTS-B.

Signal - DI PHASE/ Dl PULSE DATA QUT- BA.

(a) Destination. G B to RTS A

(b) Description: This line carries the transmt
di phase/ di pul se dat a.

(c) This line also handl es the DI PHASE/ DI PULSE
DATA QUT-BA which is GUB to RTS A

Signal - DI PHASE/ DI PULSE DATA | N- AA

(a) Destination: RISSAto GMA

(b) Description: This line carries the receive
di phase/ di pul se dat a.

(c) This line also handl es the DI PHASE/ DI PULSE
DATA IN-BA which is RTSSB to G A

Signal - RECOVERED CLOCK- AA.

(a) Destination: GWA to RTS-A

(b) Description: This line carries the clock
recovered by the group nodemfromthe receive
dat a.

(c) This line also handl es the RECOVERED CLOCK- AB
which is GWA to RTS-B.

Signal - RECOVERED CLOCK- BA.

(a) Destination: GwWB to RTS-A

(b) Description: This line carries the clock
recovered by the group nodemfromthe receive
dat a.

(c) This line al so handl es RECOVERED CLOCK- BB
which is GU#B to RTS-B.

Signal - D PHASE/ Dl PULSE DATA | N-BB

(a) Destination: RIS-Bto G#B

(b) This line carries the receive diphase/di pul se
dat a.

(c) This line also handl es recei ve D PHASE/ DI PULSE
DATA I N-AB which is RTS-A to G B.
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f. Gito-TGMOW I nterface - The neans by which baseband data
is transferred between the GV and the TGVOW

| NSTRUCTCR NOTE:

(1)

(2)

Show Sl i de 15.

This interface is the vehicle that supplies the GV
cl ocks fromthe TGMOW car d.

(a) Signal - DATA QUT.

1. Destination: TGVMOWNto GM

2. Description: Data Qut - This line
carries the transmt baseband data from
the TGMOWto the GV

(b) Signal - DATA IN
1. Destination: GV TGVOW
2. Description: Data In - This line carries
t he denodul at ed recei ve baseband data
fromthe GMto the TGVOW
(c) Signal - REC CLK
1. Destination: GV TGVOW
2. Description: Data Recovered Cock - This
line carries the clock signal recovered
by the GMfromthe receive data.

This interface al so provides for a recovered cl ock
and a card presence indicator.

(a) Signal - CARD PRES.

1. Destination: GVto TGVOW

2. Description: Card Presence Indicator -
This Iine indicates GV card presence to
t he TGVOW

(b) Signal - 4.608 M.

1. Destination: TGVMOWto GM

150- 74G10/ FO1- LP3 20



2. Description: 4.608 Mz clock - This line
carries either a RED or BLACK clock rate
requi red by GV

(c) Signal - 4.096 MHz.

1. Destination: TGMOWto GM

2. Description: 4.096 Mz dock - This line
carries either a RED or BLACK clock rate
requi red by GV

(d) Signal - 100 Hz SYNC

1. Destination: TGVMOWto GM

2. Description: 100 Hz Sync Pulse - This
line carries either a RED or BLACK cl ock
rate required by GV

g. TGMOW t 0- MUX/ DEMUX | nt er f ace.

I NSTRUCTOR NOTE:

(1)
(2)
(3)

(4)

(5)

(6)

Show Sl i de 16.

Provides digital receive baseband serial data
streamto the MJX/ DEMUX

This is used for demultiplexing into the required
nunber of data channels.

Si gnal - DEMJUX DATA

(a) Destination: TGVMOWto MJUX/ DEMUX

(b) Description: Denultiplex - This line carries
synchroni zed receive trunk group data to the
denul ti pl exer portion of the MJX/ DEMJX.

The MUX/ DEMJX provides the TGMOWw th a mul ti pl exed
serial data streamfor transm ssion over the trunk
gr oup.

Signal - MJX DATA

(a) Destination: MJXX DEMJX to TGVOW

(b) Description: Miltiplex - This line carries
transmt trunk group data fromthe nultipl exer
portion of the MJX/ DEMJX

In the off-1ine/l oopback node, one 32-kb/s active
channel is provided to the SBC via the MJX/ DEMJX
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h. MUX/ DEMUX-t o- ATDLY Interface - Enables the ATDLY card to
insert a delay to align the TSB wth the TGMOW nast er

frane.

| NSTRUCTCR NOTE:

Show Sli de 17.

(1) The delay is four bits.

(a)

(b)

3H 15M

+1 bit on the receive data to the TSB.

1. Signal: Ml IN DAT A
2. Destination: ATDLY card-A to TSB-A

3. Description: Input Data - This |ine
carries received common signaling channel
data fromthe MJX/ DEMUX

Al so one bit on transmt, 1 bit, data to the
MUX/ DEMUX.

1. Signal: Mr QUT DAT A

2. Destination: TSB-A to ATDLY card-A

3. Description: Qutput Data - This line
carries transmt comon signaling channel
data to the MJX/ DEMJX.

(2) The delay is based on the group rate cl ock.

(a)

(b)
(c)

The MJUX/ DEMUX-t o- ATDLY card interface selects
a group rate clock to be routed to the

MUX/ DEMUX.

The ATDLY card selects the group rate clock
based on comands received fromthe processor.
Si gnal name GRCLK

(3) The MJX/ DEMJX al so suppli es:

150- 74G10/ FO1- LP3

DEMJX Fault - Signal name DEMUX FLT.

MUX Fault - Signal nane MJX FLT.

Card Presence Indicator - Status lines to the
ATDLY card - Signal nane CARD PRES.
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(4) This shows the MJUX/ DEMJX-A to ATDLY card-A. Only
the MJUX/ DEMJX-B to ATDLY card-B functions the same
when on-11i ne.

i ATDLY-to0-TSB Interface - Supports an SBC encoder/ decoder
function on data exchanged between the TSB and SBC.

| NSTRUCTCOR NOTE:

Show Sl i de 18.

(1) The ATDLY decodes the SBC address and routes the
information to the TSB.

(a)

(b)

(c)

(d)

Signal - I N BUF AA

1. Destination: TSB-A to ATDLY-A

2. Description: Input Buffer Ready - This
line indicates that the TSB has a nessage
to input to the processor.

Signal - I N DAT AA

1. Destination: TSB-A to ATDLY-A

2. Description: |Input Data Line - This line
carries received common signaling data to
t he SBC.

Signal - IN EN AA

1. Destination: ATDLY-Ato TSB-A

2. Description: |Input Data Enable - This
signal enables the transfer of signaling
data fromthe TSB to the ATDLY.

Signal - MAS EN IN A

1. Destination: ATDLY-Ato TSB-A

2. Description: Master Enable In - This
line enables the transfer of input data
fromthe TSB to the SBC

(2) The ATDLY receives data fromthe TSB and encodes
t he proper address before transm ssion to the SBC

(a)

150- 74G10/ FO1- LP3

Signal - QUT BUF AA

1. Destination: TSB-A to ATDLY-A
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2. Description: CQutput Buffer READY - This
line indicates that the TSBis ready to
recei ve a nessage fromthe processor.

(b) Signal - OUT DAT AA

1. Destination: ATDLY-Ato TSB-A

2. Description: Qutput Data Line - This
line carries the outgoing signaling
nmessages fromthe processor.

(c) Signal - QUT EN AA

1. Destination: ATDLY-Ato TSB-A

2. Description: Qutput Data Enable - This
signal enables the transfer of signaling
data fromthe ATDLY card to the TSB.

(d) Signal - MAS EN OUT A

1. Destination: ATDLY-A to TSB-A

2. Description: Master Enable Qut - This
line enabl es the transfer of output data
to the TSB fromthe SBC

(3) The SBC encoder/decoder interface al so provides an
el ectrical |evel conversion fromdifferential
| evel s to TTL.

(4) Signal - MR AA

(a) Destination: ATDLY-Ato TSB-A
(b) Description: Master Rest - This signal
enables the TSB to be reset to a known state.

(5) Signal - CGVD DAT A
(a) Destination: ATDLY-Ato TSB-A
(b) Description: Commrand Data In - This signal
carries the TSB strappi ng command recei ved
fromthe processor.
(6) Signal - CGWD EN A
(a) Destination: ATDLY-Ato TSB-A
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4H

(b) Description: Command Data In Enable - This
signal enables the transfer of comrand data
fromthe ATDLY to the TSB.

(7) Signal - CARD PRES A

(a) Destination: TSB-A to ATDLY-A
(b) Description: Card Presence Indicator - This
line indicates TSB card presence.

ATDLY-t0-SBC Interface - Required to performthe SBC
encoder/ decoder function.

(1) This interface contains the required signals to
decode/ encode addressing to all ow proper
communi cati on between the TSBs and SBC.

(2) Signal - TS I N BUF.

(a) Destination: ATDLY to SBC

(b) Description: |Input Buffer Ready - This line
i ndicates that the ATDLY has a nessage to
i nput to the processor.

(3) Signal - TS IN DATA

(a) Destination: ATDLY to SBC

(b) Description: Input Data - This line carries
recei ved comon signaling channel data from
t he ATDLY.

(4) Signal - ST IN DAT EN
(a) Destination: SBCto ATDLY.
(b) Description: |Input Data Enable - This signal
enabl es the transfer of signaling data from
the SBC to the ATDLY.
(5) Signal - ST RESET.
(a) Destination: SBCto ATDLY.
(b) Description: Reset - This signal enables the
TSB to be reset to a known state.

(6) Signal - ST ME IN.
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(a) Destination: SBC to ATDLY.

(b) Description: WMster Enable In - This address
line enables the transfer of input data from
the TSB to the SBC.

(7) Signal - ST ME QUT.

(a) Destination: SBC to ATDLY.

(b) Description: WMster Enable Qut - This address
Iine enables the transfer of output data from
the TSB to the SBC

(8 Signal - TS QUT BUF.

(a) Destination: ATDLY to SBC

(b) Description: Qutput Buffer Ready - This line
indicates that the TSB is ready to receive a
message fromthe processor.

(9) Signal - ST QUT DAT.

(a) Destination: SBCto ATDLY.

(b) Description: CQutput Data - This line carries
transmt conmmon signaling channel data to the
TSB.

(10) Signal - ST QUT DAT EN

(a) Destination: SBCto ATDLY.

(b) Description: CQutput Data Enable - This line
enabl es the transfer of signaling data from
the SBC to the ATDLY.

k. RTS-to- ATDLY card Interface - Perfornms two functions in
the TDI GM

| NSTRUCTOR NOTE:

(1)

Show Slide 19.
First, the ATDLY exchanges commands and st atus
information with the RTS to configure the device as
connected to TDOM A or TD M B.

(a) The ATDLY configures the RTS when comanded.
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(b)

(c)

(2) Secondly,

It al so issues RTS configuration status when
requested by the processor.

1. Signal

a.
b.

- SEL RTS AA

Destination: ATDLY-Ato RTS-A
Description: Select RTS - This |ine
specifies either TDIMA or TDIMB to
be connected to the RTS.

2. Signal - RTS CONN AA

a.
b.

The foll ow

i ne.

Destination: RIS A to ATDLY-A
Description: RTS Connection Status-
This line reports which TDIMthe RTS
IS connected to.

ng signals are used if RTSBis on

1. Signal - SEL RTS BB.

a.
b.

Destination: ATDLY-B to RTS-B.
Description: Select RTS - This line
specifies either TDOMA or TDOMB to
be connected to the RTS.

2. Signal - RTS CONN BB.

a.
b.

Destination: RTS-B to ATDLY-B
Description: RTS Connection Status
- This line reports which TDIMthe
RTS i s connected to.

t he ATDLY receives, fromeach RTS, the

recovered clock signals fromthe Q.

(a)

(b)

150- 74G10/ FO1- LP3

A conmand received fromthe processor directs
t he ATDLY whi ch recovered clock to send to the

MIGs.

The redundant RTS, ATDLY, and MIGin the TD GV
are configured such that, in case of an MIG

swi t chover,

t he redundant MIG has t he sane

recovered clock as the original MG
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1. Signal - REC CLK AA

a. Destination: RIS Ato ATDLY-A

b. Description: Recovered dock - This
line carries the recovered signal
received fromthe GM

2. Signal - REC CLK AB

a. Destination: RIS A to ATDLY-B

b. Description: Recovered dock - This
line carries the recovered signal
recei ved fromthe GM

(c) The followng signals are used if RTS-Bis on
l'ine.

1. Signal - REC CLK BA

a. Destination: RTS-B to ATDLY-A

b. Description: Recovered dock - This
line carries the recovered signal
received fromthe GM

2. Signal - REC CLK BB.

a. Destination: RTS-B to ATDLY-B.

b. Description: Recovered dock - This
line carries the recovered signal
received fromthe GMU

(3) The RTS/ATDLY/ MTG wiring is consistent between
TDI Ms.

(a) To allow the sane recovered clock field in the
OFR to be sent to the redundant ATDLY.

(b) To route the sane signals to the redundant MIG
timng system

l. G\t o- ATDLY Interface - Provides the processor a path
for exchanging information with the GV

| NSTRUCTOR NOTE: Show Slide 20.
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(1) The ATDLY issues conmands to the GV after receiving
an OFR command fromthe processor.

(a) Signal - TG CQvD DAT.

1. Destination: ATDLY to GM
2. Description: Command Data IN - This line
carries 8-bit command dat a.

(b) Signal - TG COVD DAT ENL.

1. Destination: ATDLY to GV

2. Description: Comrand Data In Enable 1 -
This line is set active during
transmssion of the first command to the
GV

(c) Signal - TG CMVMD EN2.

1. Destination: ATDLY to GV

2. Description: Conmand Data In Enable 2 -
This line is set active during
transm ssion of the second conmmand to the
Gm

(2) The ATDLY collects GMstatus and transmts this
status to the processor when request ed.

(a) Signal - GI' STAT DAT.
1. Destination: GV to ATDLY.

2. Description: Status Data Qut - This line
carries 8-bit status data.

(b) Signal - TG STAT EN
1. Destination: ATDLY to GM
2. Description: Status Data Qut Enable -
This line is set active during

transm ssion of the status byte to the
ATDLY.

m TGMOWt o- ATDLY Interface - Provides a path to enable the
processor to exchange information with the TGVOW

| NSTRUCTCOR NOTE: Show Slide 21.
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(1) The processor issues an OFR command and the ATDLY
provides the control to ensure that the command is
i ssued to the TGVOW

(a)

(b)

(c)

(d)

Signal - TT CVD DAT.

1. Desti nation: ATDLY to TGVOW
2. Description: Conmmand Data In - This line
carries 8-bit command dat a.

Signal - TT CVD ENL.

1. Destination: ATDLY to TGVMOW

2. Description: Comrand Data In Enable 1 -
This line is set active during
transmssion of the first command to the
TGVOW

Signal - TT CVD EN2.

1. Destination: ATDLY to TGVOW

2. Description: Command Data In Enable 2 -
This line is set active during
transm ssion of the second command to the
TGVOW

Signal - TT CVD EN3

1. Destination: ATDLY to TGVOW

2. Description: Comrand Data In Enable 3 -
This line is set active during
transm ssion of the third command to the
TGVOW

(2) The ATDLY also collects status for transm ssion to
t he processor when request ed.

(a)

(b)

150- 74G10/ FO1- LP3

Signal - TT STAT DAT.

1. Destination: TGVONto ATDLY.

2. Description: Status Data Qut - This line
carries 8-bit status data

Signal - TT STAT EN

1. Destination: ATDLY to TGVOW
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2. Description: Status Data Qut Enable -
This line is set active during
transm ssion of the status byte to the
ATDLY.

(c) Signal - MAS RESET.
1. Destination: ATDLY to TGVMOW
2. Description: Master Reset - This |ine
provi des a nmaster reset of the TGVOW
circuit card.
(d) Signal - CARD PRES.

1. Destination: TGVOWto ATDLY.

2. Description: Card Presence |ndicator -
This line indicates GMand TGVOW car d
presence.

(e) Signal - R/ B SEL.

1. Destination: TGVMOWNto ATDLY.

2. Description: RED BLACK Select - This
line indicates a RED BLACK sel ection
status within the TGMOWto the processor.

n. MUX/ DEMUX-t 0- NSYLK I nterface - Provides for up to 35
full -dupl ex TDI GV dat a channel s.

| NSTRUCTCOR NOTE:

(1)

(2)
(3)

Show Slide 22.

The processor selects one of three outputs for each
NSYLK card circuit card via ATDLY.

(a) To MJUX/ DEMUX- A.
(b) To MJUX/ DEMUX- B.
(c) To the | oop nodens.

The processor controls the NSYLK outputs in the
event of a switchover via ATDLY.

The NSYLK provides | evel conversion between TTL and
TENLEY differential |evels when a MJX DEMJX out put

i s sel ected.
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(4) The nunber of data channels on this interface is
vari abl e, depending on the trunk group size and
processor selection of the NSYLK outputs.

(5) Signal - LM TX DATA

(a) Destination: NSYLK to MJX/ DEMJX
(b) Description: NSYLK Transmt Data channels 1
t hrough 5 TO MJX/ DEMJX

1. There are five data channel s whose
out puts are processor-control |l ed between
t he specified MJX DEMJX and NSYLK

2. Each of these lines carries one outgoing
32/ 16-kb/ s data channel.

(6) Signal - M. RX DATA

(a) Destination: MJX DEMJX to NSYLK

(b) Description: NSYLK Receive Data Channels 1
through 5 from MUX/ DEMJUX. Each of these |ines
carries one incomng 32/ 16-kb/s data channel.

0. ATDLY-to-NSYLK Interface - Provides a path for the
processor to exchange configuration information with the
NSYLK car ds.

| NSTRUCTCOR NOTE: Show Slide 23.

(1) The processor issues an OFR command to the ATDLY
card to configure the NSYLK cards.

(2) The ATDLY individually issues commands to the NSYLK
to specify the output selection of either:

(a) MJIX/ DEMUX- A
(b) MJX/ DEMJX- B
(c) Loop nodens.

1. Signal - TL CVD DATA
a. Destination: ATDLY to NSYLK
b. Description: Conmand Data - This

line carries 8-bit command data to
configure the NSYLK outputs.

150- 74G10/ FO1- LP3 32



2. Signal - TL CVD EN.

a. Destination: ATDLY to NSYLK

b. Description: Comrand Data Enabl e -
This signal allows the transfer of
command data fromthe ATDLY to the
NSYLK.

(3) The ATDLY collects configuration status from each
NSYLK and inserts the status into a block that is
transmtted to the processor when request ed.

1. Signal - LT STAT DATA

a. Destination: NSYLK to ATDLY.
b. Description: Status Data - This line
carries 8-bit configuration status data.

2. Signal - TL STAT EN

a. Destination: ATDLY to NSYLK

b. Description: Status Data Enable -
This signal allows the transfer of
status data fromthe NSYLK to the
ATDLY.

3. Signal - TL STAT ADD.

a. Destination: ATDLY to NSYLK

b. Description: Status Addressing (4)
- These four lines, when encoded,
sel ect one of a maxi mum fourteen
NSYLK car ds.

C. The ATDLY uses this addressi ng when
requesting status froman NSYLK

card.
| NSTRUCTCOR NOTE: Recapi tul ate key points. Ask questions to
ensure student understanding of materi al
cover ed.
5H
5. AN TYC- 39A Pat chi ng.
| NSTRUCTOR NOTE: Show Slide 24.
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a. The AN TYC 39A patch panels provide the facility to
t hr ough- connect, interrupt, or nonitor any:

(1) Subscri ber.

(2) Trunk.

(3) Modem

(4) Cypto device.

(5) Line termnation unit.

b. This is done on a manual basi s.

C. The AN TYC 39A patch panels provide the facility to
substitute or delete circuits or equi pnment by nanua
pat chi ng.

(1) They provide for manual bypassing of a failed
devi ce.

(2) Three levels of patching are provided.

(a) The first level provides for patching
subscri ber lines to nodens or nmonitoring the
Time-Division Interface Goup Mdified
(TDIGM)

(b) The second | evel provides for patching of
nodens and COVBEC equi pnent .

(c) The third I evel provides for patching of the
Line Termnation Units (LTUs) and COVBEC
equi pnent .

(d) Al patching jacks are designated as:

1. Line for the input jacks of the patch
panel .

2. Equi prent for the output jacks.

3. Monitor for the jacks which nonitor the
i nput signal s.

(e) REDBLACK isolation is met by physical
separation within the shelter

(3) The CES Group also allows the follow ng
conmuni cation group equi pnment to be patched to any
of the subscriber cabl es.
(a) Intercons.
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(b) DSVTs (KY-68.)
(c) D\VTs (TA-838.)

d. Subscri ber I nput Patch Panel.

(1) The subscriber input patch panel interfaces the
subscriber data lines fromthe Signal Entry Pane
(SEP)to the nodem nest.

(2) Each panel provides jacks for patching 20
subscri bers.

(3) Four normal through-jacks are provided for each
subscri ber input, each capable of handling a
twisted-pair wire interface.

(4) Two nonitor jacks are al so provided.

(5) There are three subscriber input patch panel
assenbl i es.

(a) 20 subscribers on the first assenbly (cables 1
and 2.)

(b) 20 subscribers on the second assenbly (cables
3 and 4.)

(c) 8 subscribers on the third assenbly (cable 5.)

e. Modem TDI Gt t 0- LKG Pat ch Panel .

(1) The nodem TDI G\t o- LKG pat ch panel provides a
manual patching capability froman LKG output to
either a nodemor a TDIM

(2) Patching to a TDIMrequires the Iine to be routed
t hrough a processor-controll ed LKG Sel ect or (NSYLK
card) function.

(3) The NSYLK function nust have TDI M sel ected to
performa TDI M pat ch.

(4) Six normal -through jacks are provided for patching
each of ten Mbdem TDI G\t LKG i nt erf aces.

(5) Three nonitor jacks are al so provi ded per
interface.

(6) There are five Mdeni TDI Gt o- LKG pat ch pane
assenbl i es.

(7) Interface levels are standard LKG |l evels with a
maxi mum of 3 volts, peak-to-peak.

f. LKG to-LTU Pat ch Panel
(1) The LKGto-LTU patch panel interfaces the LKG

circuits of the TR - TAC COVBEC equi pnent to the
LTU.

150- 74G10/ FO1- LP3 35



(2)
(3)

(4)
(5)

I NSTRUCTOR NOTE

6 H

6. Practi cal

Si x normal -through jacks are provided for patching
each of 10 LKG - LTU interfaces.

Three nonitor jacks are al so provi ded per

i nterface.

There are five LKGto-LTU patch panel assenblies.
The interface levels are standard LKG |l evels, with
a maxi num | evel of 3 volts, peak-to-peak.

Recapitul ate key points. Ask questions to
ensure student understanding of materi al
cover ed.

Exer ci se.

During this practical exercise, evaluate the students ability
popul ate the TDI GV

a. Expl anati on to students.

(1) This is a two-part practical exercise. During this
practical exercise, you will practice popul ati ng
the TDI GM nest and answeri ng question on the TD GV

(2) Part One. Use the AN TYG 39A; TM 11-5805-790-12 and
34 series manual s; and popul ate the TDI GM nest .

(3) Part Two. You rnust correctly answer 14 out of 20
witten questions pertaining to TDIGMin 1 hour.

(4) Performthe procedures that are directed and have
your instructor evaluate you as you perform each
st ep.

(5) Renenber to be extrenely cautious as you handl e the
conponents of the power group. H gh voltages are
present in this equipnent.

(6) Wien you are finished with the practical exercise,
have your instructor grade it for you.

(7) If what you are required to do is not clear, ask

your instructor for clarification.

b. Application by students.

(1) Part One. Using the AN TYGC 39A; TM 11-
5805-790-12 and 34 series nanual s: The
students will popul ate the TDI GM nest.

(2) Part Two. The students will answer
witten questions pertaining TDI GV
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C. Eval uation. During Part One of this practical exercise,
eval uate each student to ensure they have the ability to
popul ate the TDIGV nest. In Part Two, eval uate each
student to ensure they can correctly answer at |east 14
out of 20 questions pertaining TDIGMin 1 hour.

17 H55 M

SUWARY:
In this | esson, we di scussed the AN TYC 39A

Time-Division Interface Goup Mdified (TD GY and
its functions. The witten perfornmance exercise
portion of this | esson enables you to check and

rei nforce your understandi ng of the nmateri al

di scussed during this I esson. The practi cal
performance exercise portion of this |esson enabl es
you to apply this information while practicing

TTDI GM nest popul ati on.

18 H

END

Thi s docunment Supports Task Nunber 113-603-3218.
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PRACTI CAL EXERCI SE ANSVWER KEY

1. d

2. b

3. d

4. a

5. c

6. d

7. d

8. a

9. d

10. d

11. A23A125, A23A131
12. TGVOW

13. Bent Pins

14. TI CAD

15. HTDM

16. C RCUT SWTCH
17. NSYLK

18. DI PULSE, D PHASE
19. D

20. NSYLK

150- 74G10/ FO1- LP3
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U S. ARWMY SI GNAL CENTER AND FORT GORDON
Fort Gordon, Georgia 30905-5180

LESSON PLAN

TI TLE: AN/ TYC-39A Tinme Division Interface G oup Mdified
(TDIGW Fault Isolation and Repair

LEARNI NG

OBJECTI VE: Acti on: In Part One, students will isolate

and repair faults in the TD G by
runni ng di agnostic tests; replacing
faul ted conponents; identifying
errors in cable configuration, card
strapping, and card population. In
Part Two, the students w Il answer
gquestions about TDI G fault

i solation and repair.

Condi ti ons: The student will be given the

AN TYC-39; TM 11-5805-790-12
series; TM 11-5806-790-34 seri es,
and Practical Exercise, 150-
74G10/ FO1- LPO4- PE.

St andar d: In Part One, acceptabl e performance

SAFETY
CONSI DERATI ONS:

Rl SK
ASSESSMENT: LOW

150- 74G10/ FO1- LP4

is achi eved when the student
corrects TDIGM faults by running
di agnostic tests; replacing
conponents; and identifying errors
in cable configuration, card
strappi ng, and card popul ati on
within 1 hours. In Part Two,
accept abl e performance i s achi eved
when the student correctly answers
7 out of 10 questions within

1 hour.

This | esson has safety hazards which may
cause el ectrical shock or physical injury.
Make sure students renove all jewelry and
met al obj ects such as watches, rings,
bracelets, and identification tags.

1 APPROVAL DATE:DEC 11,1997
DEVELOPER: SSG Shank

DIV. CHIEF:S*ngg_gijﬁgxggoﬁJ




RESOURCE
NEEDS/

REFERENCES:

METHODS OF

| NSTRUCTI ON:

TI ME:

AN TYC-39; TM 11-5805-790-12 series, TM 11-5805-
790-34 Seri es.

Conf erence, Practical Exercise

13 Hours

NOTES TO | NSTRUCTOR

1
2.
3.
| NTRODUCTI ON:
El apsed
Ti me 1.
2.
3.
3M
BODY

Ensure that all training resources are avail abl e.

Ensure that all safety procedures and practices
are foll owed.

Ensure that equipnment is operational before and
after cl ass.

In the last | esson, you | earned about the function
and conponents of the TD GV

This lesson will focus on TDIGM fault isolation
and repair. You wll learn how to run diagnostic
tests; replace faulted conponents; and identify
errors in cable configuration, card strapping and
card population. At the end of the |esson, you
will be required to answer 7 out of 10 questions
about TDIG fault isolation and repair wthin

1 hour.

Let us begin the | esson by studying the TDI GV
fault isolation flowharts.

NOTE: Informthe students fromthe begi nning of

this |l esson that their know edge of digital
systeminstallation, |learned in the previous

| esson, will be broadened into fault
isolation in the practical exercise for this
| esson.
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1. Time-division interface nodule (TDIM and trunk
signaling buffer (TSB) operational printouts.

NOTES:

-

QUESTI ON:

15M

Refer to TM 11-5805-790-12-4, paragraph 5-43,
page 5-341.

The TDIM and TSB printouts occur when a fault
is indicated in the TDIGM Many of these
printouts contain command, reason, and
function codes for fault identification

pur poses.

TDI M and TSB operational printout code
descri ptions.

(1) Function (func) codes.

These codes indicate a change in
function of the TD G equi pnent.

(2) Command (cnd) codes.

These codes indicate where the
activity of the function is taking
place within the TD G

(3) Reason (rrrr) codes.

These codes indicate why a printout
occurred and what the fault or
error was.

Exanpl es of TDIM TSB printouts.

Refer students to TM 11-5805-790- 12-4,

par agraphs 5-43a through 5-43h, pages 5-343
t hrough 5-351. Have the students exam ne
each of the exanples as you briefly explain
to them why these occur and what they nean.

VWhi ch TDI M TSB operation code indicates a
change in the function of the TDI G equi pment ?
(ANS: Function (func) code.)

2. TDI G subsystem fault isol ation.

a.

150- 74G10/ FO1- LP4

When a TDIG fault is indicated you nust:



NOTE:

NOTE:

NOTE:

Start at the systemfault isolation flow
chart which should lead you to TDI GM
flow chart para 11-4 page 11-44.Load and
run the diagnostic tinme division
interface (DTDI) test.

Refer to TM 11-5805-790-12-8, paragraph 11-4,
page 11-44 to show the procedures for DITDI.

| f a diagnose code ot her than 760000 appears:

(1) You will refer to the TDI G Di agnose
Codes and Fault table.

Refer to TM 11-5805-790-12-8, paragraph 11-4,
pages 11-46 through 11-55.

(2) The diagnose codes listed in table wll
tell you the card type and card sl ot of
the card to be replaced and tested.

Rem nd the students that the TDI GM card nest
is located in A23 . Refer to TM 11 5805- 790-
12-6, paragraph 7-16, page 7-38 for the TDI GV
card rack map.

(3) Replace the TDIGM cards according to the
foll ow ng procedures.

(a) Replace the cards in the order
shown on the TDI GM D agnose Codes
and Fault table.

(b) Rerun DTD after replacing each
card.

(c) |If the sanme di agnose code appears,
reinstall the original card.

(d) Replace the next card in order and
repeat steps (b) and (c) until the
code 760000 appears.

(e) |If the sane code appears after
replacing all the cards |isted,

di rect support mai ntenance
procedures will be required.

(f) Wen the fault is corrected, nmake
t he devi ce avail abl e by entering
t he YAVL command.

2. TDI G card cage (A23) renoval and repl acenent.

150- 74G10/ FO1- LP4
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NOTE: Refer students to TM 11-5805-790- 34- 1,
par agraph 2-32, page 2-25, also Figure 2-16,
page 2-29 . Due to the tine constraints of
this Il esson, briefly cover these procedures.

QUESTI ON: Whi ch TM and paragraph contains the
information for TDI G card cage renoval and
repl acenent? (ANS: TM 11-5805-790-34-1,
par agr aph 2-35.)
45M

3. TDI G cabl e i nterconnecti on.

NOTES: Refer students to TM 11-5805-790-34-3, Figure
6-1, pages 6-2 and 6-3 and illustrate the
digital signal flow through the conponents in
the CS. Also refer to TM 11-5805-790-12-6,
par agr aph 6-40, page 6-126. Briefly
reinforce the know edge of the alternate
cabl e connections, which was covered in the
previous | esson. Informthe students that
cabl e repl acenent may be necessary during
di rect support/general support (DS/ GS)
mai nt enance procedures.

Ref er students to TM 11-5805-790-34-4, Table
7-1, page 7-1, for CI'S cable assenbly infor-
mati on and additional references.
QUESTI ON: Which TM and figure illustrates the TD G
cable interconnection? (ANS: TM 11-5805-
790-34-3, Figure 6-1.)
1H
4. Practical exercise.

a.

150- 74G10/ FO1- LP4

Expl anation to students. This is a two-part
practical exercise.

(1) Part One. Use AN TYC 39; TM 11-5805-
683-12 series, TM 11-5805-683-34 seri es;
and Practical Exercise, 150-39Gl0/J02-
LP2-PE, to performTDI G fault isolation
and repair. You will be required to run
di agnostic tests; replace faulted
conponents; perform manual
resynchroni zation; and identify errors

5
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in cable configuration, card strapping,
and card popul ation. You wll have
2 hours to performthese tasks.

(2) Part Two. You nust correctly answer 7
out of 10 questions pertaining to TDI G
fault isolation and repair within
1 hour.

(3) In Part One, your instructor wll
eval uate your performance after each
i ndi vi dual task has been successfully
conpl et ed.

(4) In Part Two, have your instructor grade
the answers to your questions when you
are finished.

(5) |If what you are required to do is not
cl ear, ask your instructor for
clarification.

Application by students.

(1) Part One. Using ANNTYC-39; TM 11-5805-
683-12 series, TM 11-5805-683-34 seri es;
and Practical Exercise, 150-39G10/J02-
LP2- PE, the students will run diagnostic
tests; replace faulted conponents;
perform manual resynchroni zati on; and
identify errors in cable configuration,
card strapping, and card popul ation.

(2) Part Two. Using TM 11-5805-683-12
series, TM 11-5805-683-34 series; and
Practical Exercise, 150-39G10/J02-LP2-
PE, the students will answer questions
pertaining to TDIG fault isolation and
repair.

Eval uation. During Part One of the practical
exerci se, evaluate each student to ensure

t hey have the ability to run diagnostic
tests; replace faulted conmponents; perform
manual resynchroni zation; and identify errors
in cable configuration, card strapping, and
card population. |In Part Two, ensure the
students can reference the TMs to answer



12H 57M

SUMVARY

13H

guestions pertaining to TDIG fault isolation
and repair.

In this | esson, you | earned how to run

di agnostics; replace faulted conmponents; perform
manual resynchroni zation; and identify errors in
cabl e configuration, card strapping, and card
popul ation in the TDI G

In the next |esson, you will learn the functional
anal ysis of the communi cations interface group
(dg.

END

Thi s docunent supports task nunbers 113-603-3218 and 113-603-

3219.
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PRACTI CAL EXERCI SE ANSWER KEY

1. Drb ™ 12-8 para 11-4 pg. 11-44
2. TGVOW ™ 12-8 para 11-4 pg. 11-47
3.  NSYLK ™ 12-8 para 11-4 pg. 11-53
4. RUN DCAP T™ 12-8 para 11-4 pg. 11-46
5. TED/ TDI GM (A52) ™™ 12-6 para 7-14 pg. 7-31
6. 760000 TM 12-8 para 11-4 pg. 11-46
7. TED SYNC BAD TM 12-4 para 5-43 pg. 5-348
8. NSYLK TM 12-8 para 11-4 pg. 11-46
9. DCON YAVL TM 12-8 para 11-4 pg. 11-48
10. MIGSY TM 12-8 para 11-4 pg. 11-48

150- 74G10/ FO1- LP4 8



US ARMY SI GNAL CENTER AND FORT GORDON
Fort Gordon, Georgia 30905-5180

LESSON PLAN
TI TLE: AN TYC-39A Ti m ng System
LEARNI NG
OBJECTI VE: Acti on: The student will describe the
functions of the timng systemin
t he AN TYC 39A.

Condi ti ons: G ven an operational AN TYC 39(A),
TM 11- 5805- 790- 12 Series, and
practical exercise
150- 74G10/ FO1- LPO5- PE.

St andar d: Accept abl e performance i s achieved
when the student can correctly
answer 7 of 10 witten questions
wi thin 30 m nutes.

SAFETY

CONSI DERATI ONS: There are no safety considerations for this
| esson.

Rl SK

ASSESSMENT: LOW

RESOURCE

NEEDS/

REFERENCES: AN TYC-39(A), TM 11-5805-790-12 series,
practical exercise 150-74G10/ FO1- LPO5- PE
overhead projector, and slides 1 through 24

METHODS OF

| NSTRUCTI ON: Conference and Practical Exercise

Tl VE: 6 Hours

NOTES TO | NSTRUCTOR:

1. Ensure all training resources are avail abl e.
2. Ensure all safety procedures and practices are
f ol | owed.
3. Ensure all equi pnment is operational.
150- 74G10- FO1- LP5 1 APPROVAL DATE:DEC 11,1997

DEVELOPER: SSG Shank

DIV. CHIEF:S*ngg_gingxégoﬁg




4. Eval uate students on their ability to performthe
| earni ng objective during the practical exercise.

| NTRODUCTI ON:
El apsed To successfully maintain the AN TYC 39A, you need
Ti me a good wor ki ng know edge of the AN TYC-39A tim ng
system In this lesson, we will study how the
AN TYC-39A timng is generated and all the
subassenblies that will distribute and receive the
timng.
3M
BODY:
1. Master Tim ng Cenerator Overvi ew.

NOTE: Show Slide 1.

a. The MIG provides all the timng reference
signal frequencies (also called "clocks" in
this course) required by the foll ow ng
subsyst ens.

(1) Cap/Controller Nest.

(2) Intelligent Line Interfaces (ILIs) of
t he Communi cations Interface G oup
(dg.

(3) Loop Modens (LMs) of the Common
Equi pnment Support G oup (CESG).

(4) Tinme-Division Interface G oup Mudified

(TDI GV) .

b. In a nessage switch standal one configuration,
the MIGinternally generates its own
frequency standard.

C. When operating with the Digital Transm ssion
Goup (DTG, the MIG may be phase-| ocked to
the recovered clock by the TD GV

d. The CI G contains two MIGs, which are
configurable by the Main Processor (M)

t hrough t he CAP
NOTE: Show Slide 2
(1) MIG "A".

150- 74G10/ FO1- LP5 2



NOTE:

150- 74G10/ FO1- LP5

(a) MIG4 (nest TDIGM row 1, slot 22).

(b) MIGSY (nest TDIGM row 1, slot 20).

(c) LTGA (Red) (nest TDIGM row 1, sl ot
11).

(d) LTGA (Black) (nest TDIGM row 1,
slot 5).

(e) MBM (nest TDIGM row 1, slot 6).

(2) MG "B".

(a) MIGS4 (nest TDIGM row 1, slot 41).
(b) MIGSY (nest TDIGM row 1, slot 39).
(c) LTGA (Red) (nest TDOGM row 1, sl ot
31).
(d) LTGA (Black) (nest TDIGVM row 1,
sl ot 25).
(e) MCBM (nest TDIGM row 1, slot 26).

(3) The AN TYC- 39A has redundant naster
timng systens.

(a) Automatic reconfiguration is
provided during a failure, as |ong
as the standby timng generator is
avai |l abl e.

(b) Reconfiguration can be done via a
supervi sory conmmand.

Expl ain that the diagramrepresents only one
master timng generator.

(4) MIGS4 Card Functi ons.

(a) Control and Redundant TDI GM Ti m ng
Switch (MIG4).

1. It provides the swtching
necessary to select one MIG as
the on-1ine system

2. The MIGS4 sel ects the other as
t he standby tim ng source.

(b) The MIGS4 contains a Voltage
Controlled Crystal Gscillator
(VCXO), which provides the clock
i nput to the Frequency Synthesi zer
(FS).

3
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(5)

(6)

(7)

(8)

(c)

The MIGS4 al so contains built-in
test equi pnent to check the
operation of the VCXO and the FS.

The MIGSY card consists of an FS.

(a) The FS uses the basic clock
frequency provided by the VCXO (on
the MIGS4 card) to generate the
four frequencies required by the
LTGA.

(b) These four frequencies are returned
to the MIGS4 for distribution to
the LTGAs.

Local Timng Generator (LTGA) Bl ack Card

Functi ons.

(a) The LTGA (Bl ack) card receives four
i nput clock frequencies fromthe
MIGs4.

(b) Fromthese clocks, the LTGA derives
t he cl ocks required by the TDI GV
and by the MCBM card.

Local Timng Generator (LTGA) RED Card

Functi ons.

(a) The LTGA (RED) card receives four
i nput clock frequencies fromthe
MIGs4.

(b) Fromthese clocks, the LTGA derives

t he cl ocks required by the TDI GV
and by the CAP

Modem Cl ock Buffer Mnitor (MCBM Card
Functi ons.

(a)

(b)

(c)

The Mbdem C ock Buffer (MCB)
function provides buffering of the
LM cl ocks generated by the LTG

The ILI Cock Buffer (1CB) function
provi des buffering of the 3.072 Mz
LI clock generated by the MIG4
cards.

The Cd ock Monitor (CM function
provides the Built-In Test

4



Equi prent (BI TE) for performng
checks of the timng system

NOTE: Recapitul ate key points. Ask questions to
ensure student understanding of materi al
cover ed.

1H
2. Timng System Al arm and Sel ecti on.
NOTE: Show Sl i de 3.
a. The MIG is dual -redundant, with one unit
on-line and the other used as a standby.
(1) The capability to switch either MIG
on-line or off-line is provided within
t he dual -redundant MIGs.
(2) An MIG switchover is initiated by the
on-line MP via a command to the CAP
b. Timng System Swi t chover.

150- 74G10/ FO1- LP5

(1)

(2)

(3)

An MIG is brought on-line/off-1line by
selection fromthe MP through the CAP or
by automatic sw tchover

MP t hrough the CAP MIG Swit chover.

(a) To switch over, the CAP asserts or
does not assert a select |line that
selects either MIG A or MIG B.

(b) If the MIG determ nes that it
cannot nmake the requested MIG
on-line, it overrides the MP's
request, puts the appropriate MIG
on line, and indicates the actual
on-line device through the status
line to the CAP

Aut omatic MIG Swi t chover.

(a) In the case of automatic
swi tchover, a fatal condition has
been detected by the MIGs,
requiring inmediate action to
mai ntain an on-line timng system
(b) Wen this occurs, the CAP is
alerted to the status change by the

5
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(c)
(d)

(e)

()

Sel ect function, through its status
lines A and B.

The CAP then passes this change to
t he MP.

While this condition exists, Select
A ignhores the MP request to bring
the failed MIG on-1Iine.

Aut omati ¢ swi tchover occurs under
the foll ow ng conditions.

1. On-line MIG34 is physically
removed or is unable to report
its status on the MIG4 st atus
I'ine.

2. On-line MCB card (Select, CM
| CB, MCB functions) is
physi cal ly renoved.

3. CM of on-line MIG detects a

fault in the 1.152 MHz
i n-phase or out-phase clock to
t he CAP.

4. CM of on-line MIG detects a
self-test failure.

Both MIGs may not be on-line at the
same tinmne.

Sel ect Functi on.

(1)

(2)

The Sel ect function provides the ability

to:
(a)
(b)

MP Ti

(a)

(b)

Bring an MIG on-1ine, enable the
output of its clocks to the system
Bring an MIG off-line and di sabl e
the output of its clocks to the
system

m ng System Sel ecti on.

The MP selects the on-line timng
system based on information it
receives in the ITR status word.
If the MP selects MIG A

1. The CAP sends a signal to the
select Aline to enable MIG A



Sel ect A reads this select
request and determ nes whet her
it can bring MIG A on-line by
readi ng the status lines from
MIGS4 A and B, interrogating
Sel ect B, and checking its own
st at us.

| f Sel ect A determ nes
conditions are favorable, it
enabl es MIGS4 A, which in turn
di sabl es MIG4 B.

The MIG34 status |ines,

i ndi cati ng MIGS4 A enabl ed and
MIGS4 B di sabl ed, are read by
both Sel ect A and B.

Sel ect A and B update the
status A and Blines to
reflect the current
configuration.

N

jw

I

o

(c) If the MP selects MIG B:

[=

The CAP sends a signal to the
select Aline to enable MIG B
Select A reads this sel ect
request and determ nes whet her
MIG B can cone on-|line by
reading the status |lines from
MIGs4 A and B and
interrogating Sel ect B.

| f Select A determ nes
conditions are favorable, it
di sables MIGS4 A, which in
turn enables MIGS4 B

The MIG34 status |ines,

i ndi cati ng MIGS4 B enabl ed and
MIGS4 A di sabl ed, are read by
both Sel ect A and B.

Sel ect A and B update the
status A and Blines to
reflect the current
configuration.

N>

o

I

o

(3) Select Function Interfaces.

(a) Select to CAP

150- 74G10/ FO1- LP5 7
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(b)

[=

N>

o

I

The Select-to-CAP interface is
different for the two MIGs.
The Sel ect A function-to-CAP
interface consists of a Sel ect
A line which is driven by the
CAP and indicates the MP's
preference for the on-1line
timng system MG A or B

a. If the select line is 1,
MIG A has been sel ect ed
by the MP.

b. If the select line is O,

MIG B has been sel ect ed.

The Sel ect A function has a
Status Aline fromSelect Ato
the CAP to indicate which MG
is on-line.

a. Status A=0, B=1 is MIG A
on-1i ne.

b. Status A=1, B=0 is MIG B
on-1i ne.

C. Status A=0, B=0 or A=1,

B=1 is invalid.

The Sel ect B function-to-CAP
interface consists of a status
B line which al so indicates
the current on-line MIG

Sel ect to MIG34.

[=

N>

jw

The Sel ect-to-MIGS4 function
is different for the two MIGs.
The Sel ect A-to- MITG4
interface consists of an MIG4
A select line which is used to
enabl e/ di sable MIGS4 A, i.e.,
bring MIG A on-line/off-Iine.
It al so has an MIG54 A st atus
line and an MIGS4 B st at us

I i ne which indicates whet her
MIGS4 A or MIGS4 B has been
sel ect ed.



NOTES:
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The Sel ect B-to- MTG34
interface consists of an MIG4
A status line and an MIG4 B
status |ine.

MIGS4 A provides the
enabl e/ di sable select line to
MIGs4 B.

VWhen MIGS4 A is sel ected,
MIGS4 B i s di sabl ed and

Vi ce-versa

I

o

2

(c) Select Ato Select B - Serial
status lines are provi ded between
the select functions of MIG A and
MIG B to communi cate configuration
status and initiate sw tchovers.

Control and Redundant TDIGM Tim ng Switch

(MIG+4) .

(1) The MIGS4 provides an interface to the
Sel ect function.

(2) For MIG A, this interface consists of an
MIGS4 A Select line and MIGS4 A Status
l'ine.

(3) For MIGB, the interface to the Sel ect
function consists of an MIGS4 B St at us
l'ine.

(4) The MIGS4 contains Built-In-Test
Equi prrent to check the operation of the
VCXO and the FS and report its status.

(5) The MIGs4 function collects the LTG A
and LTG B fault status indicators.

(6) The MIGS4 enables the RED and Bl ack LTG

associated with its MIG and provi des
themw th cl ocks.

Refer students to Informati on Sheet E2-1, MIG
Swi tchover State Diagram and di scuss.

Recapitul ate key points. Ask questions to
ensure student understanding of materi al
cover ed.

3. Cl ock Monitor (CM.

NOTES:
150- 74G10/ FO1- LP5

Show Sl i de 4.
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The information on the CMprovided in this
| esson plan may be nore detail ed than
necessary for sone students.

Overvi ew - Each MIG contains a CM which
periodically checks the frequency of the
vari ous clocks generated by the MIG and
distributed to the ILIs, the TDIGM the LMs,
and t he CAP.

(1) The CMis part of the MCBM card.

(2) The CMsets bits in a status register of
its control function when it detects a
clock that is not operating within
specified frequency limts.

(3) The CAP periodically reads this 32 bit
| TR status word from each CM and nakes
it available to each M.

(4) The ITR status word identifies the
di stribution point where the failure was
det ect ed.

(5) The CM associated with the on-line MIG
nmonitors those signals generated by its
own MIG

(6) The CM associated with the off-line MIG
continuously runs a self-test.

Sunmmary Faults - The CM receives sunmary
status faults fromthe Built-In-Test
Equi prrent in the MIGS4 function.

(1) The summary status faults are hardw red
in the I'TR status register.

(2) Wen the CMdetects a clock that is not
operating wthin specified frequency
l[imts, it sets the associated bit or
bits inits ITR status word

(3) This ITR status word is read by the CAP
and then by the on-1line M.

(4) The CMprovides an | TR status word to
the MPs which identifies the
di stribution point where the failure was
det ect ed.

(5 The CMreceives OFR command words from
the MP via the CAP.

(6) The CMcan also performa test on
itself, both periodically and if

10
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commanded by the MP via an OFR command

wor d.

Functi onal

Description - The CMis nade up of

the foll ow ng functional bl ocks.

(1) dock frequency nonitor.
(2) MIG sunmmary status collector

(3) Contro

Fu

nction.

(a) dock Frequency Mnitor - Sel ected
MIG frequencies are transmtted to
the cl ock frequency nonitor to be
checked for operation within
specified frequency limts.

1.

N>

o

11

These cl ocks are required to
operate with a tol erance
within 5 percent of their

speci fied frequency.

The cl ock frequency nonitor is
capabl e of inducing a fault
upon conmmand fromthe Contro
function.

The foll owm ng categories of
frequenci es are checked by the
CM

a. The | owest frequency in
each group of RED and

Bl ack LTG cl ocks (to the
T ay .

The LM cl ocks (fromthe
LTG Bl ack as inputs to

t he MCB).

The LM cl ocks to each LM
nest row (output from
MCB) .

The 3.072 MHz clock (from
the MIGS4 as an input to
the 1CB).

The I CB out put 3.072 MHz
clock to each ILI group
(from1CB).

The 1.152 MHz in and out
phase cl ocks to the CAP
(from RED LTG).

i)

(@]

o

o

|—h
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(b)

Cl ock Frequency Mnitor Test - The
cl ock frequency nonitor
sequentially checks the frequencies
of the clocks generated by the LTG
RED, LTG Bl ack, MCB, |CB, and MIGs4
functi ons.

1.

N>

jw

I

o

2

12

The cl ock frequency nonitor
scans through the assigned MIG
frequenci es, counting each
frequency and conparing that
count to a count stored within
the cl ock frequency nonitor.
The cl ock frequency nonitor is
capabl e of nonitoring the MIG
cl ocks strapped at either the
32 kb/s or 16 kb/s rate, as
commanded by the Control
function.

The cl ock frequency nonitor
does not nonitor clocks until
commanded to by the Control
function.

It then nonitors continuously
until all clocks have been
checked, nmaking status
avai l able to the Control
function at the end of each

cl ock frequency nonitor cycle.
The cl ock frequency nonitor
continues to nonitor al

cl ocks, whether it discovers a
fault or not.

Test Description.

a. LTG RED out put cl ocks
test (strapped at 32 kb/s
or 16 kb/s).

b. LTG Bl ack out put cl ocks
test (strapped at 32 kb/s
or 16 kb/s).

C. Modem source cl ocks test
(output fromLTG Bl ack
and i nput to MCB).



Strapped at 32 Kilobits

a.
b.
C.
d.
e.
f.
150- 74G10/ FO1- LP5

(c)

1.152 MHz
288 kHz
42.2268 kHz
39. 3846 kHz
38.4 kHz

32 kHz

o

o

> e

o

m

Modem nest row 1 cl ocks
test (output from MCB).
Modem nest row 2 cl ocks
test (output from MCB).
Modem nest row 3 cl ocks
test (output from MCB).
Modem nest row 4 cl ocks
test (output from MCB).
| LI source cl ocks test

(out put from MIGs4 and

input to I CB).

I LI group 1 clocks test
(output fromICB).
| LI group 2 cl ocks test
(output fromICB).
I LI group 3 clocks test
(output fromICB).
| LI group 4 clocks test
(output fromICB).
I LI group 5 cl ocks test

(output fromICB).

LTG RED and LTG Bl ack Qut put d ocks
Test

checks severa

The cl ock frequency nonitor

sel ected LTG

frequencies fromthe RED LTG and
the black LTG

1.

N>

13

The cl ock frequency nonitor
checks the LTG cl ocks to an
accuracy of 5 percent.

The foll ow ng frequencies are
checked by the CM cl ock
frequency nonitor.

Strapped at 16 Kilobits
a. 576 kHz

b. 144 kHz

c. 42.2268 kHz

d. 39.3846 kHz

e. 38.4 kHz

f. 16 kHz



g. 2 kHz

h.

150- 74G10/ FO1- LP5

g. 1 kHz

1. 152 MHz i n-phase h. 1.152 MHz in-phase

1. 152 MHz out - phase i. 1.152 WMHz out-phase

(d)

(e)

MCB Cl ock Tests - The cl ock
frequency nonitor checks all the LM
frequencies, both at the input to
the MCB and at the output of the
MCB.

[

On input, the MCB receives siXx
clocks fromthe Black LTG

On output, the MCB delivers
the six clocks to four nest

r ows.

The cl ock frequency nonitor
checks the LM clocks to an
accuracy of 5 percent.

The foll ow ng frequencies are
checked by the CM cl ock
frequency nonitor.

N>

o

I

1.152 MHz.
512 kHz.
153. 6 kHz.
42. 2268 kHz.
39. 384 kHz.
38.4 kHz.

=0 210 oI

| CB C ock Tests - The cl ock
frequency nonitor checks the ILI
frequency both at the input to the
| CB and at the outputs of the |CB.

1. On input, the ICB receives a
3.072 MHz clock fromthe MIG4
function.

2. On output, the 1CB delivers
the clock to five ILlI groups.

3. The cl ock frequency nonitor
checks the ILI clock to an
accuracy of 5 percent.

4. The 3.072 MHz clock is the

only clock frequency sent to

14
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(4)

(5)

the I'LI and checked by the
cl ock frequency nonitor.

MIG Summary Status Col |l ector - The MIG4
card issues a four bit status report to
the MIG sunmary status coll ector

(a)

(b)

(c)

(d)

The summary status report consists
of information received fromthe
BITEin the MIGS4 and fromthe BITE
in the LTGs.

This report contains four bits that
identify faults occurring in:

VCXO synchroni zati on.

FSs synchroni zati on.

The operation of the LTGs RED
and Bl ack.

160 N =

The MIG summary status coll ector
provides this status directly to
the I TR status register.

The following status is reported by
the MIG summary status col |l ector.

VCXO | oss of synchroni zati on
FS-A | oss of synchronization.
LTG RED faul t.

LTG Bl ack fault.

INRYINYI

Control Function - The Control function
recei ves commmands fromthe CAP and nakes
status available to the CAP

(a)

(b)

It receives commands fromthe CAP
in the formof OFR conmand words
which originate at the MP. These
OFR command words are 32 bits in
length, with only certain bits
defi ned.

The Control function maintains an
| TR status word register for
retrieval by the CAP

1. This register is 32 bits in

| ength and contains CMand MIG
stat us.

15
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(c)
(d)
(e)
Contro
(1)
MIG
(2)
(3)

N

After the CAP has read the I TR
status word, it stores the ITR
status word in a CAP I TR

regi ster.

3. The CAP I TR regi ster is

avail able for the MP to read.

The Control function controls the
cl ock frequency nonitor functions.
The Control function has a reset or
initial state as defined bel ow.

1. Control function idle.

2. G ock frequency nonitor idle.

3. Cl ock frequency nonitor is set
to nmonitor clocks at 32 kb/s.

4. | TR status register reads al

zeros except for bits 8-11
bit 31, and the address bits
for CM A or CM B.

The Control function goes to this
reset or initial state under the
foll ow ng conditions.

After power-up.
When its CAP reset |line is
assert ed.

N [

Function Sequence or CM Cycl e.

The CM cycle is executed by the Control
function associated with the on-Iline

The Control function associated with the
off-line MIG continuously perforns only
those steps in the CMcycle necessary to
initiate and report the self-test.

The CM cycle lasts a maxi num of 10
seconds.

(a)

(b)

When a new cycle is conplete, the
Control function overwites the old
| TR status word.

The CAP nmay read the | TR status
word at any tinme during the CM
cycl e.

16
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(4)

Sel f - Test .

(1)

(2)
(3)
(4)

(c)
(d)

(e)

The CAP may issue an OFR to the CM
any time during the CM cycle.

An OFR received by the CM during
the cl ock frequency nonitor cycle
causes the CMto stop its cycle,
processes the OFR, updates the ITR
status word (self-test and
strappi ng status), and restarts the
CM cycl e at the begi nning.

An OFR received after the clock
frequency nonitor cycle is serviced
after the conpletion of the CM
cycl e.

The CM Cycl e.

(a)

(b)

Conmmand t he cl ock frequency nonitor
to nonitor clocks strapped at 32
kb/s or 16 kb/s.

Conmand t he cl ock frequency nonitor
to begin its cycle.

Wait for a cycle conplete

i ndication fromthe clock frequency
nonitor (eight seconds maxi nun).
Read the clock frequency nonitor
st at us.

Initiate CM sel f-test.

Wait for CMself-test to conplete.
Read the self-test status.

Update the I TR status word
(indicate a CMfailure if the tinmer
of step c expires.)

Return to step a (step e if

of f-1ine).

The Control function initiates a
self-test as part of its CMcycle and
upon MP request in bit 5 of the OFR
The self-test perfornmed is the sane
regardl ess of the initiator.

Results of self-tests are reported in
bits 4 and 5 of the ITR status word.
As part of its self-test, the clock
frequency nonitor induces a faulted
cl ock frequency into one of its
interface functions.

17
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(5) The faulted frequency is used to verify
t he proper operation of the clock
frequency nonitor.

(6) The self-test consists of the follow ng

frequency nonitor).
e) Counter check.

subt ests.

(a) 12 MHz reference cl ock check.

(b) Induced clock fault.

(c) Tinmer check

(d) dock Multiplexer check (p/o clock
(

4. MIG Recovered C ock

NOTES:

150- 74G10/ FO1- LP5

Show Sl i de 5.

Ref er students to I nformation Sheet E2-3,

AN TYC- 39A MIG Recovered C ock Ti m ng
CGeneration Bl ock Di agram Fol dout, and go over
the recovered clock with the students.

Overvi ew.

(1) In a Message Switch standal one
configuration, the MIGinternally
generates its own frequency standard.

(2) \When operating with the DTG the MIGis
phase | ocked to the cl ock recovered by
t he group nodens.

Recovered cl ock may be recovered fromeither
DTG A or DIG B

(1) Receive data enters the Renote Transfer
Swtch fromthe DTG cable via the Signa
Entry Panel (SEP)

(2) Under processor control, the Renote
Transfer Switch (RTS) provides the
switching to connect the on-1ine group
nodemto the circuit switch

(3) Receive data is then sent to the on-line
TDI GvB group nodem

(4) The on-line group nodemtakes the
recei ve data and devel ops recovered
clock fromit.

18
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(a) This recovered clock is then sent
back out to the RTS.

(b) If the group nodem cannot develop a
clock fromthe receive data, then a
| oss of clock alarmis sent to the
RTS.

(5) The RTS also switches the recovered
cl ock and recovered clock alarmto the
TI CAD.

(6) The ATLDY then sends either recovered
clock or loss of clock alarmto the
MIGS4 card.

Recapitul ate key points. Ask questions to
ensure student understanding of materi al
covered.

5. MIG Cl ock Generation and Distribution.

NOTES:

150- 74G10/ FO1- LP5

Show Slides 6 and 7.

Refer students to Infornmati on Sheet E2-3 and
go over the MIGS4 and MIGSY cards with the
st udent s.

VCXO Frequency - The VCXO (on the MIGS4 card)
provides a 12.288 MHz out put frequency.

(1) In the standal one node, it has a
stability of plus or mnus 25 parts per
mllion on top of a long-termdrift of
plus or mnus 10 parts per mllion per
year when the systemis fully
operational wthin the tenperature range
of -21° F to +185° F.

(2) In the phase-locked node, it has the
stability of the incom ng DTG

(3) The MIG4 provides the 3.072 MHz cl ock
to the 1CB fromone of the clock signals
provi ded by the FS.

Frequency Synt hesi zer (FS).

(1) The FS uses the 12.288 WMHz cl ock
provi ded by the VCXO to generate four
frequencies required by the LTG

19



(2) These four frequencies, which are
returned to the MIGS4 for distribution
to the LTGs, are as foll ows.

(a) 18.432 Mz.
(b) 16.384 Mhz.
(c) 12.288 Mhz.
(d) 100 Hz.

C. Modem Cl ock Buffer (MCB) (part of MCBM card).

(1) The MCB provides buffering of the LM
cl ocks generated by the LTG

(2) The MCB supplies an identical set of six
buffered cl ocks to each nest row of LMs.

(3) The frequencies provided by the MCB to
the LMs are as foll ows.

(a) 1.152 Wnhz.
(b) 512 kHz.
(c) 153.6 kHz.
(d) 42.2268 kHz.
(e) 39.3846 kHz.
(f) 38.4 kHz.

d. LI C ock Buffer (1CB).

(1) The 1CB provides buffering of the 3.072
MHz | LI clock generated by the MIG34.

(2) The 1CB supplies an identical 3.072 Mz
clock to each group of ILIs.

(3) There are five groups of ILIs with no
group containing nore than three ILIs.

e. Local Tim ng Generator (LTGQG.

(1) The LTG receives four input clock
frequencies fromthe MIGS4. From t hese
cl ocks, the LTG derives the cl ocks
required by the TDIGV the MCB, and the

CAP.
(2) Each MIG contains one RED LTG and one
Bl ack LTG

(3) The RED LTG provides 15 frequencies to
the TDIGM and 2 frequencies to the CAP

150- 74G10/ FO1- LP5 20
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(4)

(5)
(6)

(7)

(8)

(9)

(10)

The Bl ack LTG provides six frequencies
to the TDIGM and si x frequencies to the
LMs via the MCB.

Each LTG contains BITE to check its
oper ati on.

This test equi pnent issues status
reports to the MIGS4 function, which
forwards the status to the CM

The cl ocks produced by the LTG are
synchroni zed with the 100 Hz cl ock from
t he FS.

RED LTG to TDIGM - The RED LTG provi des
the follow ng frequencies to the TD GV
equi prent. (* These frequencies are for
32 kb/s operation. For 16 kb/s
operation, the LTG divides these
frequenci es by two. *)

1.152 MHz | n-Phase.
1.152 VMHz Cut - Phase.
256 kHz.

100 Hz Ext. Sync Pul se.
4. 608 Mz.

*2-kHz 1/2 Frane Rate.
16- kHz Frane Rate.
4,096 Mhz.

16- kHz Loop Rate.
*32-kHz Loop Rate.
*32-kHz Frane Rate.
*4-kHz Frane Rate.

4 kHz.

2.304 Mhz.

3.072 MHz.

ANAN AN AN AN AN AN AN AN AN A AN AN
(@] Da_x'_'_':T(Q D OO T
N N’ N N N N N N N N N N N N

RED LTG to CAP - The bl ack LTG provides
the follow ng clock frequencies to the
TDI GM

(a) 1.152 Mz I n-Phase
(b) 1.152 M1z Cut-Phase

Bl ack LTGto LMs - The bl ack LTG

provi des the follow ng frequencies to
the MCB to be buffered and distributed
to the LMs.

(a) 1.152 Mz
(b) 512 kHz

21



) 153.6 kHz

) 42.2268 kHz
) 39.3846 kHz
)  38.4 kHz

~N AN
D QO

(11) Black LTGto TDIGM - The bl ack LTG
provi des the follow ng cl ock frequencies
to the TD GM

(a) 4.608 Wnz
(b) 4.096 Mz
(c) 100 Ext Sync Pul se
(d) 3.072 Whz
(e) 512 kHz
(f) 32 kHz
NOTE: Recapitul ate key points. Ask questions to
ensure student understanding of materi al
cover ed.
4H
6. Master Timng CGenerator Interfaces.
a. Modem Ti m ng.
E: Show Sl i de 8.

(1) The MCB receives several input clocks
fromthe (Black) LTGA and buffers them
for the LM nests.

(2) The MIG supplies an identical set of
buffered cl ocks to each LM nest row.

NOTE: Show Slide 9.

150- 74G10/ FO1- LP5

(3) Al six clocks used by the nodens are
provided from MIG A and MIG B

(a) It should be noted that the outputs
of the MCBM A and B card are wired
t oget her but are independent of
each row.

(b) Mddemtimng problens that are not
related to a specific nodem card
may show up throughout the nodem
row for all nodens using a specific
cl ock.

22
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(4)

(5)
Show

(6)

Show

(7)
Show

Fromthe Black LTGto the MCBMto each
nmodem as fol | ows:

(a) Row 1 nodens 1-12

(b) Row 2 nodens 13-24

(c) Row 3 nodens 25-36

(d) Row 1 nodens 37-48

D phase Modens require two cl ocks.

Slide 10.

(a) 512 kHz

(b) 153.6 kHz (for 9.6k, 4.8k, 2.4k,
1. 2k)

Type Il Modens require one clock:

1152 kHz

Slide 11.

(a) The MOD 21 card receives the clock
fromthe MCBM card

(b) The MOD 22 card receives the clock
fromthe MOD 21 card.

(c) Test point 18 on the MOD 21 card =

1152 kHz.

Type | Modens require four clocks.

Slide 12.
(a) 512 kHz
(b) 39.3 kHz - This clock is used by

(c)

(d)

the Type | nodemto devel op the
1230. 76875 Hz FSK frequency (SPACE
frequency). This clock is on test
point 4 of type 1 nbdem

42.2 kHz - This clock is used by
the Type | nodemto develop the
1319. 5875 Hz FSK frequency (MARK
frequency). This clock is on test
point 2 of type 1 nbdem

38.4 kHz - This clock is used by
the Type | nodem when interfacing
with a Dedi cated Loop Encryption
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Devi ce (DLED) operating at one of
the foll ow ng data rates.

1. 150 baud
2. 75 baud
3 50 baud
b. ILI Timng.
NOTES: Show Transparencies 13 and 14.
Refer students to Information Sheet E2-4, ILI
Timng, and explain the card and pin out flow
of the ILI input clock.

(1) A 3.072 WHz clock is distributed to each

| LI group.

(a) ILI 1- 3 =Goupl
(b) ILI 4- 6 =Goup 2
(c) LI 7 - 9 =Goup 3
(d) LI 10 - 12 = Goup 4
(e) ILI 13 = Goup 5

(2) The 3.072 MHz clock signal line is a
square wave.

(3) MCBMB and MCBM A have a clock line for
each |ILI group

(4) This 3.072 WMHz clock is only used by the
LI to generate the LTU cl ocks.

(5) The ILI in turn generates all clocks
required by the LTUs.

(a) The ILI uses an LTU cl ock generat or
to produce the foll ow ng cl ocks.

76.8 kHz
4.755 kHz
3.64 kHz
3.2 kHz
2.909 kHz
32 kHz

101G 1L 1N =

(b) The DLTM 6 and 9 cards are provide
with all six clocks via nest
W ring.
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1. The DLTMb card utilizes al
si x cl ocks
2. The DLTMD card only utilizes

the 76.8 kHz and 32 kHz
cl ocks.

(c) The DLTMB card is provided with the
32 kHz cl ock.

(d) LTUs associated with the a specific
I LI receive clocks fromthat ILI

MIG-t o- CAP Ti m ng.
Show Sl ide 15.

(1) The MIGto-CAP interface is nmade up of
three separate interfaces.

(a) The cl ock.
(b) The configuration.
(c) The CM

(2) The LTGA (RED) card of the MIG sends two
timng signals out to the CAP

(a) 1.152 MHz in-phase.

(b) 1.152 MHz out - of - phase.

(c) The two clocks are out of phase
with each other and provide the CAP
wth timng signals necessary to
transmt and receive signals from
the ALTDY card and fromthe MIG CM

(d) These two signals are provided to
"CAPA" card in the controller nest.

[=

The CAPA card distributes the
two clocks to the CAPB cards.
2. Test Point (TP) 47 on the CAPB
cards is 1.152 MHz in-phase.

(e) The 1.152 MHz cl ocks are al so used
for internal timng in the CAPA
cards.

Show Sl i de 16.
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(3)

The CAPB card has an oscillator (Y1)
that generates a 12.288 MHz cl ock.

(a) Only the CAPB card in slot XAll4 is
wired to use this oscillator.

(b) This 12.288 MHz cl ock provides
timng to the three VITYC cards
t hat control the VDTs.

(c) This 12.288 MHz clock is
i ndependent of the MIG cl ocks.

TDI GM Ti ni ng.

Show Slide 17.

(1)

(2)
(3)

(4)

(5)

The MIGto-TDIGMinterface is the neans
by which the TDI GM equi pnent are
supplied with timng signals.

These timng signals cone fromeither
MIG A or MIG B.

All clocks required for the G oup Mddem
(GV) are provided by either the RED or
Bl ack Local Tim ng CGenerator (LTQ

t hrough the GCLK function of the
Transm ssion G oup Mdule Orderwire

(TGVOW .

(a) 4.608 Mz.
(b) 4.096 Mz.
(c) 100 Hz.

The MIG provides clocks fromboth the
Bl ack LTG and RED LTG for the TGVOW

4.608 MHz (bl ack).
4.096 MHz (bl ack).
100 Hz (bl ack).
4.608 Mz (RED).
4.096 Mz (RED).
100 Hz (RED).

32 kHz (RED).

16 kHz | oop (RED).
16 kHz frame (RED).

NN AN AN AN AN AN AN N
—0KQ "TOhO QOO T

N N N N N N N N N

The RED LTG provides clocks directly and
indirectly to the MJX/ DEMJX.

(a) 4.608 Mz (RED).
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(b)

16 kHz | oop (RED).

(c) 4 kHz frame (RED).
(d) 2 kHz 1/2-frame (RED).

(6) The group rate clocks for the MJX/ DEMJX
are supplied by the group nodem

(7) The clocks for ATLDY are supplied by the
RED LTG
(a) 100 Hz (RED).
(b) 1.152 Mz (RED).
(c) 576 kHz (RED).
(d) 288 kHz (RED).
(e) 1024 kHz (RED).
(f) 512 kHz (RED).
(g) 256 kHz (RED).
(h) 32 kHz [ oop (RED).
(i) 1.152 MHz in phase (RED).
(j) 1.152 M1z out phase (RED)

(8) The clocks for TSB are supplied by the
RED LTG
(a) 32 kHz | oop (RED).
(b) 1.152 M1z in-phase (RED)
(c) 1.152 M1z out-phase (RED)

(9) The clocks for SBC are supplied by the
RED LTG
(a) 1.152 Mz in-phase (RED)
(b) 1.152 M1z out-phase (RED)

5H 30M
NOTE: Refer students to Information Sheet E2-5, MIG
Bl ock Di agram Fol dout, and di scuss. Review
mat erial covered in this |esson.
5. Practical exercise.
a. Expl anati on to students.

150- 74G10/ FO1- LP5

(1) You

must correctly answer 7 out of 10

guestions on the practical exercise by
filling in the blank or circling the
correct answer on the nultiple choice
guesti ons.
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SUMVARY:

(2)

(3)

Appl i
(1)

(2)

(3)

When you are finished with the practi cal
exerci se, have your instructor grade it
for you.

If what you are required to do is not

cl ear, ask your instructor for
clarification.

cation by students.

You nust correctly answer 7 out of 10
guestions on the practical exercise by
filling in the blank or circling the
correct answer on the multiple choice
guestions in 30 m nutes.

When you are finished with the practical
exerci se, have your instructor grade it
for you.

If what you are required to do is not
cl ear, ask your instructor for
clarification.

Eval uation. During this practical exercise
eval uate each student to ensure they can
correctly answer at least 7 out of 10
guestions pertaining to the timng system

Wi t hi

n 30 m nutes.

In this | esson, we discussed the AN TYC- 39A tim ng
system The witten performance exercise portion
of this lesson will enable you to check and

rei nforce your understanding of the materi al

di scussed during this |esson.

6H
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END
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Thi s docunent supports Task Nunber 113-603-3216, 113-603-3218 and
113-603-3219.
PERFORVANCE EXERCI SE ANSVEER KEY

1. Where woul d you find the MIGS4 card for MIG A?
(G ve nest, row, and slot nunber.)
NEST TDI GM (A23), ROW 1, SLOT 22

2. What does the MIGSY card consist of (main item) and what is
its function?

CONSI STS OF THE FREQUENCY SYNTHESI ZER. I T'S FUNCTION IS TO
GENERATE FOUR FREQUENCI ES.

3. What frequencies are used by the di phase | oop nodenf?
153. 6 kHz, 512 kHz

4. What frequency is sent to the CAP fromthe MIG?
1.152 VHz

5. What card contains the Cock Monitor Unit (CWMJ)?
MODEM CLOCK BUFFER MONI TOR ( MCBM

6. What is the frequency sent to the MIGSY fromthe MIGS4?
12. 288 M1z

7. Where does an LTU get its timng fron®
| LI CARD (LTU TI M NG GENERATOR)

8. Where do the VDT controllers get their timng fronf
CAPB B CARD XAl114 (Y1 OSCI LLATOR)

9. To what units does the MCBM card supply cl ocks?
| LI's AND MODEMS

10. What clock does a Type Il nodem require?

1152 kHz
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